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IXTHOJ)rCTIOX 


This })ai)er is based prineipally on a collection of nemerteans made by me 
while on a John Simon (Jn^genheim ^lemorial Fonndation Fellowship in the 
United States. I worked from ]\Iarch to Anonst of 195S at Pacific ^larine 
Station, Dillon Beach, ]\Iarin County, California, where I was heljied by Dr. 
Joel \V. lled^peth, the director, ^Mr, Edinnnd IT. Smith, and Dr. Palph G. 
Johnson {University of Chica^'o). 1 stayed also for a short while at Scripps 
Institution of Oceanoora])hy, La Jolla, San Diego County, California, and 
took ])art in excursions in the San Diego area led by Dr. E. AV. Fager 
of Scripps. 

1 am deeply indebted to Dr. J. W. lledgpeth and to Dr. E. W. Fager 
for the kind hospitality conferred on me. Particular mention should be made 
of iMr. E. II. Smith and of Dr. R. (I. Johnson for the great help they gave 
in collecting siiecimens. 

During my stay at Allan Hancock Foundation, LTiiversity of Southern 
California, Los Angeles, Califoi*nia, I had the chance to examine some of 
Coe’s types of Pacific nemerteans deposited in the collection of that founda¬ 
tion, I am grateful to Dr. Olga Hartman for the use of the collection and 
her laboratory. 

I wish to acknowledge to the Guggenheim Foundation, X^ew York, and 
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to the Brazilian National Besearcli Council, Bio de Janeiro, my gratefnlness 
for the financial help awarded to me. 

I also wish to thank Dr. Hedgpeth for reading the manuscript and 
submitting it for ])ul)lieation. 

The main papers relating to the nemerteans of the Pacific Coast of 
Noi’th America are those of Griffin (1808) and Coe (1001, 1904, 1905, 
1940, 1944, and 1952). 

The material, preserved as well as sectioned woians, is deposited in the 
Department of Zoology of the Faculty of T^hilosophy, Sciences and Letters 
of the University of Sao Paulo, P. 0. B. 8105. 

The systematic arrangement followed here is that of Hyman (1951). 
The present paper deals with the following 22 species: 

Phylum BIIYXCTIOCOELA (Nemertini) 

Order Palaeonkimertini 
Family tubulanidae 
Genus Tubuhtnus Benier, 1804 

1. polijmorplius Benier, 1804 

2. 1\ sexlineahis (Griffin, 1898) 

3. T. cingulatus (Coe, 1904) 

Family carinomidae 

Genus Carinoma Oudemans, 1885 

4. C. mutahilis Griffin, 1898 

Family cephalothricidae 

Genus Procephalotlirix Wijnhoff, 1910 

5. P. spiralis (Coe, 1930) 

Order IIeteroxemertixi 
Family lixeidae 
Genus Linens Sowerby, 1806 

6. L. ruber (Miilier, 1771) 

7. L. pictifrons Coe, 1904 

Genus Perebratnlus Benier, 1804 

8. C. mo nig ornery i Coe, 1901 

9. f\ oeeulcntalis Coe, 1901 

10. C. longiceps Coe, 1901 

11. C, albifrons Coe, 1901 

Genus ^licrura Bhrenberg, 1831 

12. J/. verrilli Coe, 1901 

13. M. wilsoni (Coe, 1904) 
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Phylum Kliynclioeoela (Xemertiui) — Pout. 

0 i*der 11 oi’LOX e:\i ku ti x i 

Family emplectoxe.^iatidae 
Genus EmpJcctonema Stimpsoii, 1857 

14. E. graciJe (-Johnston, 1837) 

Genus Parancmertes Coe, 1901 

15. P, percgrina Coe, 1901 

Family aaiphipokidae 

Genus Zggonemerfes ]\Iont«’omery, 1897 

16. Z. viresccns (Verrill, 1879) 

Genus Amphiporus Ehreulieru’, 1831 

17. .1. eruentatus Verrill, 1879 

18. A, wiparispinosus Griffin, 1898 

19. .1. formidahilis Griffin, 1898 

Family tetkasteat:\e\tii)ae 
Genus Tetrasfcmma Ehrenlierg, 1831 

20. T, nigrifrons Coe, 1904 
Genus Prostovia Dug’es, 1828 

21. ? P. ruhnim (Leidy, 1850) 

Order Bdeeloaiokpha ( = Bdellonemertini) 

Family a i al a cob n e el i n a e 

Genus MaJacohdcJht Blainville, 1827 

22. J/. grosm (^Iidler, 1776) 

LIST OF LOCCALITIES 

1. Neighborhood of IJillon Beaeh (Second Sled Road), Afarin County, 
California; intertidal zone. “Dillon Beaeh is a ])artly protected sandy 
lieach on the southern shore of Bodega Bay, Alarin County, at about 
38° 15' X. and 122° 58' AV. It is the site of a resort community situated 
on the bluffs overlooking the shore, and, in recent years, of the Pacific 
Alarine Station, a branch of University of the Pacific. Afany collection 
records in the literature of marine invertebrates refer to the rocky 
areas immediately north of the beach ])roper. To the south of Dillon 
Beach itself, beyond Sand Point, the promontory which marks the 
southern limit of Bodega Bay, are extensive areas of muddy sand and 
eel grass, known as High Clam Flat and Eel Grass Flats respectUely. 
This area, lying Avithin the limits of Tomales Bay, comprises one of 
the finest examples of the development of ecological communities of 
the Pacific Coast, with extensive aggregations of clams, Avorms, burroAA"- 
ing shrim])s, and phoronids. WestAvard, across Bodega Bay, lies the bold 
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granite headland of Toinales Bluff, with its tidepools and sheltered 
ei*eviees. 

“In the 181)0 s when Dillon Beaeh could be i*eached from the nearby 
hamlet of Tomales via the narrow gauge railroad whose roadbed still 
leaves its traces on the landscape (Shaw et aJ., 1049), zoologists paid fre- 
(pient visits to the area, and Dillon Beaeh soon entered the literature 
as a type locality (Jledgpeth, lObl, p. 105).” 

The woi'ins live inside holdfasts of the large and abundant ]ihaeo- 
phycean alga Ecjregia menziesii (see Bieketts and Calvin, 1956, p. 388, 
fig. a), in crevices of rocks, on alga straps, among mussel beds and other 
growths. The old holdfasts are the best for collecting the worms not 
only because they have numei'ous holes and interstices which are suit¬ 
able places for the animals to hide, but also because they are more 
easily detached fi‘om the rocks. The best way to collect the worms is to 
bi'ing old holdfasts to the laboratory and carefully open them in order 
to obtain complete animals. On shady days they ci*awl out of the hold¬ 
fasts which makes it easier to collect them. The nine si)eeies collected 
fi*om the neighborhood of Dillon Beach are T. pohjviorphu.^ Benier, 
1804; T. scj'Hneatns (Oriffin, 1898); (\ occidental^ Coe, 1901; E. gracile 
(Johnston, 1837); P. pevegrina Coe, 1901; A. cruentatns Verrill, 1879; 
A. imparispinosus Oriffin, 1898; .1. formidahilis Griffin, 1898; T. ?n- 
grifrons Coe, 1904. 

2. Shell Beach, Sonoma County, California, about 13 miles (24 kms.) 
north of Pacific ^Marine Station, just below the mouth of the Bussian 
Biver. Intertidal zone. The same biotope as locality 1, except foi* M. 
vcnilli which was found under roots of eelgrass, Zostcra marina Lin¬ 
naeus, attached to sandy bottom. The seven species obtained at Shell 
Beach are T. polymorplxus Benier, 1804; T. sexHneatus (Griffin, 1898); 

L. ruher (]\Iiiller, 1771); L. pictifrons Coe, 1904; 4/. vcrrilli Coe, 1901; 

M. wihoni (Coe, 1904); E. gracile (Johnston, 1837). 

3. Clear Jjake, Lake County, Califoiaiia. Under pebbles in shallow water. 
Collected in the early evening at sunset time. A single species, ? P. 
rnhrum (l^eidy, 1850), was taken here. 

4. Southwest side of Sunset Bay, Charleston, Coos County, Oregon. Inter¬ 
tidal zone, (hmmensal in the mantl(‘ cavity of the lamellibranch Sili(pia 
patula (Dixon) the “razor clam." Up to 80 pei* cent of these clams, ac¬ 
cording to canners, carry the worms. The ])ercentage of clams so aecoin- 
])anied inci'cascs toward the north (lL(-ketts and Calvin, 1956, p. 195). 
Malacohdclla grossa (^Midler, 1776). Ccrchratulus alhifrons Coe, 1901, 
was found undei* stone at this locality, too. 
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5. Toiiialcs Bay, ^lariii Couiity, Califoiaiia. intertidal zone. On mud and 
cel^’rass flats a few steps soutli to i^udfie Marine Station. Only P. pcre- 
(frina Coe, 1901, was eolleeted here. 

6. Inner eoast of Toinales Point, ^larin County, California, intertidal 
zone. Tn eoarse sand at low tide. Proccphalothrix spir((lis (Coe, 1930) 
was found here. 

7. AVhite Culeh, Toinales Bay, ]\Iarin County, California. Dred^’ed at 

about 18 feet (6 m.), from a substratum of medium sand assoeiated 
with Solen rosaccus (dirpenter, the ‘‘jackknife elam" and a sabellid 
])olychaete. Collected by Dr. R. 0. Johnson. The following' four s]ieeies 
were eolleeted here: T. cingulatus (Coe, 1904) (coll. no. 1-58-1); 
C. occidentalis Coe, 1901 (coll. nos. 1-58-3, 4, 6, 11); C. Coe, 

1901 (eoll. nos. 1-58-17, ‘20); C. alhifrons, Coe, 1901. 

8. Outer coast of Toinales Point, ^larin County, California. Intertidal 
zone. The same bioto})e as locality 1 except for J/. venilli Avhich was 
found under roots of eeli»‘rass. Five s])eeies as follows: T. polpmorphus 
Renier, 1804; T. sc.rUiuafus (Criffin, 1898); C. niontgoinrrifi Coe, 1901; 
4/. vcrnlJi, Coe. 1901; .1. fovmuhihiU:^, Criffin, 1898. 

9. La Jolla, San Die^o (k)unty, California. Intertidal zone. Two species 
were eolleeted here: T. sexlincatus (Criffin, 1898), ])robably from 
^•rowths on rocks in the vicinities of Scripps Institution of Oeeano^- 
raphy, and C. jnutahilis Criffin, 1898, burrowini>’ in sand close to the ])ier 
of tlie same institution. Collected by Dr. E. M. Eager. 

10. Iffiint Loma reef near Lighthouse, San Diego County, California. Inter¬ 
tidal zone. Only among algae. Z. virfscrns (Verrill, 1879), was taken 
here. 

GENERA AND SPECIES 
Tubulanus Renier, 1804. 

Refekences: PiUEDincir, 1936 , p. 30 . Coe. 1943 , p. 226 . 

Body soft, cylindrical, delicate, ca])ab]e of great contractibility; head 
often tlattened dorsoventrally, triangle-shaped or disk-like, wider than the 
trunk and separated from it by a constriction; cephalic furrows distinct; 
eyes lacking; numerous epidermic glands; internal cir('ular muscles well 
developed at level of anterior gut, often with two muscle crosses with ex¬ 
ternal circular muscles; mouth immediately behind l)rain; median gut 
without diverticula; proboscis poi’c subterminal; probo.scis short; ])roboscis 
sheath not longer than half of body length; nervous system comi)letely 
situated between l)asement membrane and external circular musculature; 
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cerebral sense organs as ei)itJielial pits oi* canals with strnetnre sim})le; 
lateral sense or<>ans ])resent in esoi)ha^eal region. 

Tubulanus polymorphus Renier, 1804. 

Principal references: Burger, 1892. p. 140, as Carinella polymorplia', 1895, pp. 517- 
519, pi. 1, figs. 4, 10; pi. 12, figs. 3-4, 6, 9-13, 18: pi. 22, figs. 5-9, 21-22, 24-26; pi. 
23, figs. 29, 31, 33; pi. 24, figs. 6, 9; pi. 26, fig. 3, pi. 27, figs. 5, 24, 48, 49, as C. poly¬ 
morplia', 1904, p. 12. Coe, 1901, 1904, pp. 11-14, pi. 3, fig. 6; pi. 9, figs. 1-3; pi. 10, 
figs. 1-2, as C. speciosa; 1904, p. 115, as C. rubi'a; 1905, pp. 109-111, pi. 1, fig. 1; 
text figs. 2, 14, 24, as C. rubra', 1940, p. 256; 1944, p. 27. Friedrich, 1958, p. 4. 
Gontc’Iiaroff, 1955, p. 4. Griffin, 1898, p. 203, as C. rubra. Hylbom, 1957, pp. 548- 
549. JoUBiN, 1890, pp. 486-487, as C. polymorplia. Punnett, 1903, p. 11, as C. 
polymorplia. Ricketts and Calvin, 1956, pp. 147, 230, as C. rubra. Southern, 
1913, p. 3. WiJNHoFF, 1912, p. 409. 

^Lvterial. Several worms f]*om March to July, 1958. Localities 1, 2, 8. 
Rather common. 

Distkibutiox : Xoi’tliern coasts of Europe; iMediterranean; Aleutian 
Islands, Alaska, British Columliia to Monterey Bay, California. Intertidal 
zone. 

The living mature worms are up to 50-75 cm. long. Coe (1901, 1904, 
1 ). 12) gives a length up to 3 m. The maximum ividth is about 4-5 mm., 
behind the constriction between the head and the trunk. The anterior end 
is 1 ‘ounded. The pi‘oboscis poi’e is situated in its anteroventi'al, subterminal 
tip. The posterioi* end is slender. The color of the whole body is a deep, 
bialliant, uniform red. The worms, preserved in hot ‘‘Susa,” have lost their 
bright a})pearanee and accpiired a uniform dull grayish color. A bi*own 
band a])pears ai'ound the body in pi'cserved worms. In a s])ecimen 50 cm. 
long the band begins alxnit 15 mm. liehind the tip of tlie head. It is about 
5 mm. wide and distinct, fading aivay liackward. A longitudinal line is 
liresent as a shallow groove on each side of the body, fi'om the constriction 
to the ])osterioi* end. The large mouth, a longitudinal slit, bordei^ed by a 
few villosities, lies behind the constilction on the ventral side. The lateral 
.sense organs are situated slioi'tly beliind the bi’own band (Biirgei*, 1895, 
pi. 1, fig. 10). 

Tlie epidermis is thick and rich in glands throughout tlie body. The 
ba.sement membrane, thin in the anteiloi* jiail of the body, becomes thick 
])osterioi*ly to the brain and there it shows fillers rathei* distinct which are 
(U'ossed by fibei's fi*om the external cii'cular muscles to the eindermis. Both 
circular layers, the external and llie inteiaial are thinner than the median 
longitudinal one. The muscular crosses between the two circular layers are 


Distributions or further occurrences for all the species treated here are from Coe, 1940, 1944, 1951, 1951a, 
1952 and Correa, 1961. 
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very feeble. They are represented only by some thin fibers which i)ass from 
one layer to the otlier just beneath the dorsomedian longitudinal nerve. Some 
muscular crossinfi* fibei's occur also ventrally. The central plate of lonjj;*!- 
tudinal muscles, situated between the dig'estive tract and the rliynchocoel, 
is thin. It extends from the mouth level backward. The cephalic glands 
are very liighly develo})ed. In front of the rhynchodaeum region they arc 
more abundant dorsal to tlie blood lacuna. At the level of the ])roboscis 
pore and backward they are abundant, also all around the rhynchodaeum 
and blood lacuna. They fill most of the space of the tip of the head but 
do not reach far backward. The most posterior glands are situated far in 
fi'ont of the brain. Their secretion stains intensely with hematoxylin. 

The proboscis pore is small. The rhynchodaeum is lined by a glandular 
and ciliated epithelium. Its glands are like the ce])halic glands both in as])ect 
and staining characteristics. The lumen of the rhytichodacum is veiw narrow 
proximally and opens behind into an anterior rhynehocoelic i)ouch who.se 
wall is without gland cells and cilia. The pouch is followed by the large 
rhyncliocoel proper. The rliynchocoel wall is composed of an epithelium 
lining the cavity and a layer of circular muscles. Dorsally this layei* contacts 
the external circular musculature and ventrally it contacts the longitudinal 
muscular jilate. The proboscis wall is comiiosed of a high external epithelium, 
a thin layer of circular mu.scles, a thicker layer of longitudinal muscles, 
and an internal epithelium. Thei‘e are two longitudinal ])roboscidial nerves. 

There is one large anterior blood lacuna subdivided by dorsoventral 
fibers and two large postcerebral ones, one on each side of the gut. 

The nervous system is situated between the basement membrane and 
the external circular muscles. There is a ring of large anterior nerves 
originated from the ganglia and commissures. Backward run the dorso- 
niedian nerve, tlie rhynehocoelic nerve, the proboscidial nerves, and the 
short eso])hageal nerves. The cerebral sense organs are liighly develo]:)ed. 
They lie immediately external to the dorsal ganglia and are innervated by 
the adjacent ganglion. Tlie.v consist of a I'ounded mass of nerve cells sur¬ 
rounding a nari'ow, eentiul canal, lined with a (dliated and sensory epi¬ 
thelium. The central canal leads venti*ally and outward to open through 
tlie epideianis by a small iiore. 

Tubulanus sexlineatus (Griffin, 1898). 

Principal references: Coe, 1901, 1904, pp. 15-16, pi. 1, figs. 2-3, as Carinella dinema; 
1904, p. 115, as C. sexlincata; 1905, pp. 111-114, pi. 1, figs. 2-3, pi. 15, figs. 90-92, 
as C. sexlineata; 1940, p. 256; 1944, p. 27. Griffin, 1898, pp. 201-203, text fig. 15, 
as 0. exlineata. 

1\Iatekial. Several worms from April to July, 1958. Localities 1, 2, 8, 9. 
Ratlier common. 
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DistkibutioiV. Alaska to soutlierii (^ilifornia. Intertidal zone. 

Tlie living' worms are np to 10 em. in length and a])()ut 0.8 mm. in 
maximum width. Coe (1905, ]>. 114) ^iyes 20 em. as average size, vai*yino‘ 
f]*om 7.5 em. to 1 m. The ‘‘‘round color is dark reddish-])rown with five very 
eharaeteristie long'itndinal white lines, three of which ai'C on the back and 
two on the venti'al side. All five longitudinal lines run nearly the whole 
length of the body. Of the three back lines one is median and the other 
two are lateral. A sixth medioventral line is shown as white s])ots on the 
anterior part of some of the worms. Besides the longitudinal lines there 
ai*e also a great numl)er of w4iitc rings, variable in width and situated at 
different distances from each other. The white rings are single or double 
lines. When double they have a brown ring l)etween the ])air. The anterior 
end has dorsally an irregular, transverse, white line and on both sides a 
black narrow groove wliich extends from the ])roboscis i:)ore to the white 
line. The first trunk rings are somewhat irregular, sometimes ])resent only 
dorsally. The fifth ring is broader than any of the remaining rings. Close 
to it there is on each side a shallow jiit, the latei'al sense organ. Several white 
spots occur on the dorsal and ventral sides in front of the first white ring 
and between the following four rings. The j)osterior end is yellowish-white 
both dorsally and ventrally. The large mouth is situated behind the con¬ 
striction between head and trunk. The worms live in thin, transparent 
tubes, secreted l)y their epidermis. 

The glandular ejiidermis is thick. The basement membrane is thin an¬ 
teriorly and thick posteriorly to the lirain. Before the brain there is an 
external layer of circular muscles, a thicker layer of longitudinal muscles, 
and a coat of circular muscles around the rhynchodaeum and blood vessels. 
Behind the mouth all three layers of muscles, the external circulai*, the 
median longitudinal, and the internal circular, are typical and complete. 
The muscular crosses l)etween the two circular layers are almost completely 
wanting. A layer of central longitudinal muscles, the central })late, lies be¬ 
tween rliynchocoel and anterior gut. (Tphalic glands are absent in the pres¬ 
ent species as in other si)ecies of the genus TnhnJanm (Biirger, 1897-1907, 
p. 409) and in most of the Palaeonemertini (Biirger, 1895, p. 229). Fried- 
i*ich (1936a, p. 103) has found some differences between the dorsal and 
ventral glands of the ihynchodaeum epitlielium of T. Borealis Fried¬ 
rich, 1936. The same differences were also noted in T, rhahdotus (\)i’rea, 
1954, where vacuolated cells occur besides stained glands (Correa, 1954, 
p. 15, pi. 2, fig. 8). The absence of true ce])halic glands and the similarity 
between them and the vacuolated rhynchodaeal cells indicate a homology of 
both types. However 1 could not distinguish any difference in the rhyncho¬ 
daeum glands in the ])resent species, as 1 would exjiect owing to the absence 
of true cephalic glands. 
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Tlie proboscis ]^ore is situated subteriuiiially, vcnti'ally, at the anterior 
ti]). Tlie lar^e rhynehodaeum is lined by a Iiiiihly o'landular epitlieliuni. 
Anterior to tlie constriction between liead and trunk the glands disappear 
and tlie rhynehodaeum ])asscs to the rhynchocoel. A quite sti'ong and com¬ 
plete muscular proboscidial septum is pi'cscnt in this region. Some ot its 
tib(‘rs are retained in the anterior wall ot‘ the rhynchocoel. The rhynchocoel 
wall is coin])Oscd of an c])ithelium, a distinct ])ascmcnt mcml)i'ane, and a 
thick layer of circular mu.scles where a longitudinal nerve runs doi*sally. 
J)orsa]ly the circular muscles ai’C thick layered l)ecause they contact the 
interna] circular muscles of the body wall and ventrally they are thinner 
and touch the central plate of longitudinal muscles. Anteriorly to the 
nephridiopores, at the level of the stomach, there ai*e longitudinal thicken¬ 
ings of the internal wall of the rhynchocoel, on both sides, close to the lateral 
blood vessels. They are the rhynehocoelic Ijodies described by Fi*iedrich 
(1936a, p. 107) in T. borealis and by Correa (1954, p. 16) in T. rhabdotus. 
Tliey are united to the lateral blood vessels by sometimes large canals. Tlie 
rhynehocoelic bodies are covered hy the rhynehocoelic epithelium and are 
composed of a mass of cells. As in sejiineatus there are no rhynehocoelic 
vessels, 1 follow the opinion of Friedrich (1936a, p. 108) about the ne- 
phridial function of the rhynehocoelic bodies. The jn-olioscis wall is composed 
of an external epithelium, the external liascment membrane, a thin layer 
of circular muscles, a thicker layer of longitudinal muscles, the internal 
basement membrane, and the fiat inteiaial e})ithclium. The two jiroboscidial, 
longitudinal nciwes, are situated lietwccn the extei*nal hasement membrane 
and the circular muscula]* layer. They arise indci)endently fi‘om the ventral 
cei*ebi'al commi.ssure and enter the i)robo.scis at its attachment point. 

The pre- and postcerebral ve.ssels ai‘e true ve.ssels, })ecause they have 
defined walls with a muscular coat and epithelium (Hyman 1951, ]). 488). 
In the i)recerebral part they are subdivid(‘d incom})]etely by doi‘.soventral 
muscular strands. Behind the mouth there is only one vessel on each side 
situated within the longitudiiial musculature. 

The nephridial .system is situated in the first third of the body. It begins, 
on lioth sides of the body, with the well developed ne])hridia] glands, a 
mass of minute tubules lined with a flattened epithelium. The glands project 
into the lumen of the latci'al blood vessel along its lateral border. The 
nei)hridial glands pass through the ves.sel wall and continue as a longitudinal 
duct situated dorsolaterally to the blood vessel. The wall of the ducts is lined 
by a ciliated epithelium, (lose to the level of the lateral .sen.se organs the 
ducts pass outward through the ei)idermis and o])en l)y one dorsolateral 
nephridiopore on each side. 

The nervous sy.stem is composed of two i)airs of ganglia united dorsally 
and ventrally by commissures forming a nerve ring. It is situated between 
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the basement nieinbi*ane and the external circular musculature. The nerve 
ring* gives origin to a large number of anterior nerves. The dorsomedian 
nerve belongs to them. Fi*om tlnur thick origin they become slender for¬ 
ward and send branches into the epidermis. Backward run the doi*somediaii 
nerve, the rhynchoeoelic nei*ve, the two latei*al nerve cords, the two pro- 
boseidial nerves, and the esophageal nerves. The cerebral sense organs are 
simple. They consist of a ciliated canal inneiwated by some fibei*s fi’om the 
dorsal ganglia. The lateral sense oi-gans are a pair of rounded pits situated 
dorsal to the lateral nerve cords in the epidermis outside the basement 
membrane. They are innervated by fibers from the lateral nerve cords. 

Tubulanus cingulatus (Coe, 1904). 

Principal reff:rences: Coe, 1904, pp, 138-142, pi. 14, figs. 2-4, as CarineUa cbigulata; 

1905, pp. 120-122, as C. cingulato] 1940, p. 255; 1944, p. 27. 

^Material. Several worms in dune and duly, 1958. Locality 7. Bather 
common. 

Fektheu OrruKENCES. Alaska; ^Monterey Bay, California. Intertidal 
zone to 400 m. The jn-esent record links the distribution between Alaska 
and Monterey Bay, California. 

The living worms are up to 15 cm. in lengih and about 2-3 mm. in maxi¬ 
mum width. The ground color is deep brown with longitudinal white lines 
and thin white rings bordered with brown. The longitudinal lines are four 
in numbei*, tAvo are dorsolateral and the tAvo other ventral, very near to the 
lateral margins of the body. Behind the constriction bctAveen the head and 
trunk there is a dee]> bi*0Avn ring thinner on the A^entral side and inteiuaipted 
there by the large mouth. It is followed by a distinct Avhite band Avhieh is 
the antei'ior limit of the Avdiite longitudinal lines. On both sides of the paler 
h(‘ad there is a narrow, ti*ansverse, terminal, bi*OAvn line. The space betAveen 
the antei-ior rings is broader than the spaces betAveen the more posterior 
rings. The ]iroboscis pore is situated ventrally, .subteianinally on the head 
Avhich is broader than the trunk. The lateral sense organs are Avell visible 
on the anterolateral border of the third white I'ing. 

As the internal anatomy of 7\ cincjuldtus is (|uite similar to that of the 
jireceding sjiecies, 1 give only a fcAV divergent points. 

The dorsoventral, ])i*ecerebi‘al musculatui*e is much stronger. The mus¬ 
cular ci‘osses betAveen the external and internal circular muscles are quite 
strong, princi])ally the doi'sal one. True ceiihalic glands, which lie in the 
cephalic musculatui'e or sometimes behind the brain, are absent. A difference 
is noted betAveen the dorsal and Axnti'al glands of the rhynehodaeum epi¬ 
thelium. Dorsally they are A^acuolated ceils and ventrally they ai*e dee]) 
.stained basojihilous glands. At the limit betAveen ihynchodaeum and rhyn- 
chocoel the foianer continues baclvAvai-d as a iiostventral blind sac. 
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Ottiek species of the genus. The genus Tnhuldnus eontains 21) species 

(Correa, 1954, p]). 21-25; Iwata, 1952, ])]). 126-128; P'riedrich, 1958, ]). 3). 

TiH'ee of them are presented here and five more occur on tlie noidheastern 

Pacific coast. They can lie se]iarated fi*om T. pohfmorphus, T. s(x^iKudus, 

and T. cingulatus by the following external characteristi(*s: 

1. Tubulanus pellucidas (Coe, 1895). Kecently redeserilied by Correa (1961, 
})]). 4-5, figs. 1-4). Body bliform, small, about 20 mm. long and 0.3 mm. 
broad; whitish in color. Oeenrrences: Coasts of Xew England and south- 
wai'd to ]\Iiami, Florida and ITnsacola, Florida on the Cnlf (^oast; ^Eon- 
tei*ey Bay, California to San Diego, Califoiaiia. Intertidal zon(\ 

2. Tubulanus capistratus (Coe, 1901). Long, slender, up 1o 1 m. long; color 
dee]) brown with thi*ee longitudinal white lines one of which is dorsal 
and one on each ventrolateral margin; a series of nai-row white rings 
along the whole length of the body. Occurrences: Coast of Alaska to 
]\Ionterey Bay, Califoiaiia; .Ia])an. Intertidal zone. 

3. Tubulanus albocinctus (Coe, 1904). Bather stout body al)ont 30 cm. 
long; coloi* deep red witli a series of narrow white i*ings along the whole 
length of the l)ody; longitudinal lines absent. Occurrence: Off the coast 
of southern California. Among red algae at de])ths of 100 to 200 m. 

4. Tubulanus frenatus ( (\)e, 1904). Body long, 50 cm. oi* more; color ])ale 
yellowish or rosy with three longitudinal black lines one of Avhich is dorso- 
mediaii and the other two are situated on or a little beneath the lateral 
margins; a series of narrow, ])lack i*ings extends along the whole length 
of the body. Occnri*ence: Southern Califoiaiia. Intertidal zone. 

5. Tubulanus nothus (TB'irger, 1892). Small, 10 cm. long; color l)rownish- 
red with two longitudinal latei’al lines, one dorsomedian and a series of 
white rings. Coe (1944, p. 27) is not suih^ al)out the identification of this 
s])ecies which was seen by him only in ])reserved specimens from Alaska. 
Occui'rences: Coast of Alaska: South Africa; AIeditei*i*anean. Intertidal 
zone to 40 m. 


Ceniis Carinoma Oudemans, 1885. 

Refeuexce: Fuiedricii. 1936, p. 31. 

Anterioi* part of body in region of anterior gut with layer of external 
longitudinal muscles; brain and anterior course of lateral nerve eords be¬ 
tween external circular and external longitudinal museular layers, pos¬ 
teriorly these cords farther inward. 
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Carinoma mutabilis Griffin, 1898. 

PiuxciPAL references: Cce, 1901, 1904, pp. 20-23, text figs. 1-2, as C. grl^nx; 1904, p. 
115; 1905, pp. 144-153, pi. 12, figs. 76-80; pi. 13, figs. 81-82; pi. 14, figs. 83-87; pi. 
15, figs. 88-89; 1940, p. 257, pi. 25, figs. 21-22; 1944, pp. 27-28. Friedrich, 1956, 
pp. 3-5. Griffin, 1898, pp. 204-205, text fig. 16. 

Material. One Avoi'iii. Locality 9. 

Distribution. British Golinnbia to (Jiilf of Galifoi*nia. Intei'tidal zone 
to 40 in. Burrows on sandy slioi*es of bays. 

The presei-ved cylindrical worm was about 30 cm. long- and 2-3 mm. 
broad. The rounded head is wider than the trunk. The color is uniformly 
grayish. 

Unfortunately my single s])ecimen of this little-known genus was not 
pi*operly preserved and had been kept for a long time before it reached me. 
Uonsequently I can not give any details of the external or internal anatomy. 
The specific name was given only according to the occurrence. It is the only 
species of the genus on the Ihicific coast of North America (Goe, 1940, 
p. 257). 

Pl'iedrich (1956, pj). 3-5) examined two s})ecimens of the genus Cari- 
iwma collected on the coast of Uhile by the Lund University Expedition 
1948-49. lie did not attempt to determine this material because the five 
hitherto-known s])ecies of (Uirinoma are not sufficiently described. 

Genus Procephalothrix AVijnhoff', 1910. 

Reference: Friedrich, 1936, p. 30. 

^louth far behind bi*ain: internal circular musculature of body present 
in region of anterioi* gut; muscle crosses absent; binin and lateral nerve 
coi’ds situated within longitudinal muscular layer; esophageal nerve un- 
])aired; sense organs absent, in their ])lace a nervous glandular tissue. 

Procephalothrix spiralis (Goe, 1930). 

Principal references: Coe, 1905, pp. 153-154, as Cephalothrix linearis; 1930, pp. 
101-103, text figs. 4-8, as C. s})h'a1is; 1940, pp. 258-259, pi. 28, fig. 37; 1943, pp. 
230-232, text figs. 19, 44; 1944, p. 28. Verrile, 1892, pp. 442-443, pi. 36, figs. 4-5; 
pi. 39, figs. 10-15, as C. linearis. 

^Material. Several worms in duly 1958. Locality 6. Very common. 

Distribtttion. New England; Alaska to San Diego, Galifornia. Intertidal 
zone to 20 m. 

Alive, the filiform mature worms are u]) to 20 cm. long and 1-2 mm. 
wide. The color is valuable from whitish to gray, ])ale yellow and light 
rosy often with ])inkish, greenish, oi* salmon tinge posteriorly. They can be 
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easily distiiij^iiislied by tlie far-posterior position of the mouth and l)y tlie 
habit of fragmentini^' and eoilin;L>- the body into a spiral. All the worms, col¬ 
lected in lar^e numbers, were completely fragmented at their ai*rival in 
the laboratoiw. The head is very long and acutely pointed. Eyes are absent 
in the adults. A single ])air of ocelli is present in larval stages and young 
adults (Coe, 1943, p. 231, textfig. 44). 

Besides I\ spiniHs, a second s])ecies of ProcephalothnXj 1\ major (Coe, 
1930), is known on the Pacific Coast of North America. It can be separated 
from P. spiralis by its larger size, up to 1 m. in len<>1h and o nmi. in width; by 
its ocher, or straw color; its more rosy color in front, and its grayish color 
beliind; and by its slight tendency to coil into a sjiiral. Occurrence: southern 
California. Beneath stones in hard sand or clay fully exjmsed to surf. Inter¬ 
tidal zone. 

Genus Lineus Sowei'by, 1806. 

Reference: Friedrich, 1936, p. 31. 

Cephalic slits present; cutis not se]mrated from mn.sculatnre l)y con¬ 
nective tissue; layer of cii'cular muscles dissolved in ti]) of head into radial 
and tangential fibers; dorsoventral muscles between intestinal pouches 
wanting; proboscis with two muscular layers: external circular and internal 
longitudinal; proboscis with two muscle crosses; cephalic blood lacuna 
uniform; blood vessels united at jiosterior end by a sim])le commissure. 

Lineus ruber (^Muller, 1771). 

Principal referen(*es: Boie, 1952, pp. lSS-222, text figs. 1-17. Coe. 1901, 1904, pp. 65- 
66, text fig. 16. as L. viridis: 1905, pp. 162-163, as L. viridis; 1940, p. 268, 1943, 
pp. 242-244, text figs. 33, 36, 48; 1944, p. 29. Friedrich, 1935, pp. 307-310, text figs. 
8-9. CioNTCHAROFF, 1951, pp. 149-235. pis. 1-7. McUntosii, 1873-74. pp. 188-190, pi. 
5, fig. 2, as L. sauauineiis. Socthern, 1913, p. 9. Stephenson. 1913, pp. 25-27. 
Verrill, 1892, pp. 418-423, pi. 37, figs. 5 5b; pi. 38, figs. 6-6d; pi. 39, figs. IS, 22, 
as L. viridis; pp. 423-424, pi. 38, figs. lO-lOa, as L. sanguineus. Wheeler, 1934, 
pp. 229-230, pi. 15, fig. 4, text fig. 6; 1940, pp. 31-32, figs. 5A-G. Wltnhoff, 
1912, p. 416. 

^[aterial. Two worms in June, 1958. Locality 2. Uncommon. 

DisTRinuTiox. Circum])olar; Silieria; Northern coasts of Enrojie; ]\Iedi- 
terranean; ^Madeira to South Afi*iea; (Jreenland to Soutliern New England; 
Ala.ska to ^Iontei*ey Bay, California. Inteilidal zone to 10 m. Gontcharoff 
(1951, p. 155) is doulitful aliont the occurrence of the species in the Medi¬ 
terranean. She has not collected it in ^lar.seille and Banyuls, Urance. 

The worms mea.sured in life about 8 cm. in length and 1 mm. in maximum 
width. The color is brownish-red on the back and paler beneatli. On the 
tip of the head there is one nnpigmented zone. There are a few eyes, about 
4-5 on each side, situated on the anterolateral margins. 
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The intei*nal and external anatomy of the s])e('ies was recently analyzed 
thoroni>’hly ])y Friedrich (1935) and (Jontchaia-off (1951). 

As fai‘ as 1 conld see in my specimens, they belong- to the L. niher com¬ 
plex (Oontcharoff, l.c.) eom])osed of L. nihcr, L. viridis (Blainville, 1828), 
L, sanguineus (Kathke, 1799), and L. pscudo-lacteiis (iontcliaroff, 1951. 

Lineus pictifrons (5)e, 1904. 

PuixciPAL UEFEUEXCES: CoE, 1904, pp. 188-192, pi. 17, figs. 5-6; 1905, p. 169-171, pi. 3, 
fig. 36; 1940, p. 268; 1944, p. 28. 

Material. One worm in duly, 1958. Locality 2. Uncommon. 

DiSTRinuTiox. Pu»et Sound to coast of ^Mexico. Intertidal zone. 

The worm was in life aliout 12 vm. lon<>‘ and 3 mm. wide. Body soft and 
flattened; head nari’ower than body; ocelli wanting’. Oeneral color, deep 
brown or I'eddish both dorsally and vent rally. Posterioi* end paler. A series 
of numerous, transverse, yellow rings are present, as well as longitudinal 
yellow lines. The most anterior transverse markings encircle the body. The 
first one, situated at the posterior end of the longitudinal cephalic slits, is 
the widest. It is present only dorsally, as are the postei'ior ones. Almost all 
markings have a thickening on the median-dorsal line. The longitudinal lines 
are very thin, irregular and interrupted, except the median one which is 
rather cons])ieuous and connects all the thickenings of the transverse 
markings. The tip of the snout has a peculiar and characteristic yellowish 
band enclosing two orange colored spots. 

Other species of the genus. Eiglit species of the genus Lineus are 
known on the Northeastern Pacific coast. Besides the two described here 
five more occur on the California coast. They can be separated by the fol¬ 
lowing external characteristics: 

1. Lineus bilineatus (Henier, 1804). Dark brown oi* olive with median- 
dorsal stripe of white or yellow extending the whole length of body and 
widening out on head to form a broad white marking; without transverse 
markings. Occurrences: Northern coasts of Europe; ^Mediterranean; 
Madeira; South Africa; Alaska to San Diego, California. Near low-water 
mark and below. 

2. Lineus torquatus Coe, 1901. Dark reddish-brown or fuirple with a single 
narrow whitish band connecting ])ostcrior ends of cephalic furrows on 
dorsal side of head. Occurrences: Coast of Alaska to San Francisco Bay, 
California. Intertidal zone. 

3. Lineus rubescens Coe, 1904. Small sjiecies, 10-15 mm. long; pink, rosy, 
or pinkish-red, sometimes with a tinge of blue; tip of head white both 
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al)ove and below, shaiply marked off t‘i‘om rosy color of body. Occur¬ 
rences: ^lonterey Bay, Oalifornia to San Die^o, Oalifornia. Near low- 
water mark and below, 

4. Linens flavescens Coe, B)04. Small s])ecies, S-J20 mm. loip^*; yellowish, 
pale yellow with a tino-e of orange, dull orano’e, ochci* or yellowish- 
brown; margins of head pale or eolorless; with 3 to 7 irregnlai* i*ed, 
purple, or black ocelli of which the most antei*ior are largest. Occur¬ 
rences: southern California to Gulf of California, Mexico. Near low-water 
mark to 100 m. or more. 

5. Linens vegetns Coe, 1931. About lb cm. long and uniformly reddish- 
brown except for the anterior tip which is pure white. Coe (1940, p. 266) 
separates L. vegetns from L. ruber on the basis of behavior and re¬ 
generative capacity. Occurrences: San Francisco Bav, (^alifoiaiia to 
Ensenada, Mexico. Intertidal zone. 

Genus Cerebratnlns Hcnier, 1804. 

Reference; FuiEDRicir, 1960, p. 57. 

In general large animals with sharj) lateral edges; with a small tail; 
diagonal muscular layei* ])resent; strong dorsoventral muscles; cutis set off 
against external longitudinal muscles; median gut with very deej) lateral 
pouches; proboscis with external longitudinal muscles, cii'cidai' muscles and 
internal longitudinal muscles, and two muscle crosses. 

Cerebratulus montgomeryi Coe, 1901. 

Principal references: Coe, 1901, 1904, pp. S0-S2, pi. 6, figs. 1-2; 1905. pp. 200-201, 
pi. 3, figs. 38-39; 1940, p. 276; 1944, p. 29. Ricketts and Calvin, 1956, p. 230. 

Material. One worm in ^iay, 19bS. Locality 8. Uncommon. 

Distribution. Coast of Siberia; Bering Sea; Alaska to .Monterey Bay, 
California; Japan. Intertidal zone to 600 m. 

The worm was in life about 80 cm. long and b mm. wide. Coe (190b, 
p. 200) gives a length of up to three meters when fully extended. The color 
is both above and below bright ])inkish red, fading toward the iiosterior 
tip. The tip of the head is white both dorsally and ventrally. The jiointed 
head is variable in shape according to the state of contraction, flattened 
dorsoventrally, and well sejiarated from the trunk liy a constriction. It 
bears on each side a longitudinal slit extending backward as far as the 
anterior end of the mouth. Anteriorly these slits do not reach the ]n*oboscis 
pore. Ocelli wanting. The anterior portion of the body is cylindrical and the 
intestinal region is flattened. The posteilor tip is sharply pointed. The 
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caudal ciriais was lost. The body coils into a si)iral l)otli in life and in 
the preserved state. 

The epidermis is highly o-hnidular Imt tlat. The ei)idermis of the cephalic 
slits is imor in »‘lands and bears longer cilia than in the rest of the body. 
The basement membrane is thin. In front of the l)rain there is a dense net 
of mnsculai* fibers around the rynchodaeum and haemal system, in which 
occur the voluminous cephalie glands. The longitudinal external muscles are 
diffusely distributed and the circular and internal longitudinal layer en¬ 
circle the rynchodaeum and blood vessels. At the ]X)sterioi* level of the brain 
the layers of body musculature are complete. Beneath the epidermis there 
is a thick layer of glandular cutis followed by the thick external longi¬ 
tudinal muscles, the circular muscles, and the internal longitudinal muscles. 
Cutis and external longitudinal musculature are not separated l)y connective 
tissue. The layers of the body wall are interrupted ventrally at the esojdiagus 
level. 

The ])Ostcerel)ral small mouth oi)ens into a villous, ciliated and glandular 
esophagus. The gut is jirovided with lateral diverticula. 

The i)roboscis pore is a longitudinal, subterminal, ventral slit. The ryn¬ 
chodaeum is lined by a ciliated epithelium. The rhynchocoel wall is comi)osed 
of an e])itlielium, a layer of longitudinal niuseles, and a thicker layer of 
circular muscles winch are connected dorsally with the circular muscles 
of the body wall. The ])roboscis wall is composed of a high external epi- 
tlielium, an external layer of circular muscles, a thicker layer of longi¬ 
tudinal muscles, an extremely thin layer of internal circular muscles, and 
the Hat internal e})ithelium. Coe (B)01, 11)04, ]>. 81) describes an inner 
circular layer and later (1005, p. 200) recognizes it as absent. In fact the 
layei* is present ])ut veiy much iiiterrupted. The muscular crosses between 
the two eircidar layers are very feeble. 

Cerebratulus occidentalis Coe, 1001. 

Piiixc'TPAL REFEKEXCEvS: CoE, 1901, 1904, pp. 76-77, pi. 6, fig. 3; 1905, pp. 197-198; 

1940, p. 276; 1944, p. 29. 

^Iaterial. Seven woimis in June and July, 1058. Locality 1, 7. 

Dlstributiox. Ala.ska to San P'rancisco Bay, California. Intertidal zone 
to 120 m. 

The largest woian was 8 cm. long alive and 3 mm. wide. The usual color 
is ])rown or reddish-])rowu anterioi‘ly and lighter in intestinal region; ven¬ 
tral sui'face lirownish with a median ocher stri])e. The small, pointed head 
bears on each side a rather short longitudinal slit. Ocelli wanting. The mouth 
is large. The liody is slightly rounded antei*iorly and flattened jiosteriorly. 
The i)osterior ti]) is pointed and beai's a very short tail about 1 mm. long. 


VoL. XXXI] CORREA: yKMERTRAX^; CALIFORyiA and OREGOy 


531 


The internal anatomy of tlie four s])eeies of Cerehratulns (le.seril)ed here 
is quite uniform. In the present s])ecies the internal circular layer of |)ro- 
boscidial muscles is thieker than in C. montgomeryi, but the muscular crosses 
are also ineonspieuous. 

Cerebratulus longiceps Coe, 1901. 

Prtx(’1pal kefeuexc’Es: Coe. 1901, 1904, pp. 77-79, pi. 5, figs. 4-7; 1905, pp. 199-200; 
1940, p. 276; 1944, p. 29. 

Material. Three worms in dune and duly, 1958. Locality 7. It is the first 
record of the species on the California coast. 

Further octu^rrexces. Alaska; Japan. Intertidal zone to 250 m. 

The laro-est worm measured in life 30 cm. in length and (> mm. in maxi¬ 
mum width. The dorsal surface is dark brownish-black or ])ur]dish, much 
paler on the tip of the snout and on the borders of the ce])halic furrows. 
The ventral surface is paler. The body is much flattened throughout its 
length, the anterior portion narrow and .slender becoming wider posteriorly. 
The head is long, ])ointed, flattened dorsoventrally, dii'ectly continuous 
with the trunk, and with the ti]) often curved upward. The cephalic fur¬ 
rows are very long, remarkably deep and wide. They do not reach the 
proboscis poi'e anteriorly, and posteriorly they reach the anterior border 
of the long .slitdike mouth. A white, 3 mm. long tail, was pi*e.sent. 

Cerebratulus albifrons Coe, 1901. 

Principal references: Coe. 1901, 1904, pp. 82-83, pi. 4, figs. 3-4; 1904, pp. 200-201, 
pi. 17, fig. 9; 1905, pp. 198-199; 1940, p. 274; 1944, p. 29. 

^Iaterial. Two worms in July, 1958. Localities 4, 7. 

Distributiox. Alaska to San Diego, California. Intertidal zone to 100 m. 
or more. 

The worms measured in life about 30 cm. in lengtli and 5 mm. in maxi¬ 
mum width. The color is uniform dark brown. The anterior end of the head 
is white, both dorsally and vent rally and extending backward as far as 
the anterior end of the mouth. The liead is pointed and directly continuous 
with the trunk. It bears on each side a longitudinal slit. Ocelli wanting. The 
ribbon-like body is round(‘d anteriorly and flattened in intestinal region. 

Other species of the gexus. Nine speeies of (Wrehnitulus are known 
on the Ihicific coast of North America. Besides the four s])ecies described 
here four more sjiecies occur on the California coast. They are: 

1. Cerebratulus marginatus Kenier, 1804. Length 50 cm. to 1 m.; brown 
to grayish or pale olive, palei* lieneath, with eons])icuous paler or white 
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lateral margins. Occnrreiiees ; Circainipolai*; Xoi'way to ^ladeii-a; Green¬ 
land and Labrador to Gai)e God; Alaska to San Diego, California; Bering 
Sea; Japan. Sandy and muddy shores to depth of 100 m. Coe (1944, 
p. 29) does not list this s])eeies from the ]\rediterranean. It was eolleeted 
by me in the Gulf of Naples (1952). 

2. Cerebratulus herculeus Coe, 1901. Length 2 m. or moie aiid width 
25 mm.; dark reddish-brown. Occurrences: Bering Sea; coa.st of Alaska 
to central California and off the coast to depths of 60 m. or more. 

3. Cerebratulus californiensis Coe, 1905. Small species, 10-15 cm. long; 
vai‘ial)le in color, pale yellow, light brown or chocolate brown; lateral 
margins thin and often paler; lateral nerve cords red. Occuri'ences : 
Puget Sound to Gidf of California. On muddy shoi’es and in bays to 
depths of 35 m. or more. 

4. Cerebratulus lineolatus Coe, 1905. Decently redeseribed by Correa 
(1961, p. 14). Length 25 mm. to 20 cm.; pale gray, with numerous, fine, 
irregular and much interrupted dark olive-brown longitudinal lines 
extending the whole length of body both above and below, but more 
numerous and lai'ger on dorsal surface than ventrally. Occurrences: 
Miami, Florida; southern California, Gulf of California, and West 
Coast of Mexico. Intertidal zone to 70 m. or more. 

Genus Micrura Ehrenl)erg, 1831. 

Reference: Friedrich, 1960, p. 59. 

Ceplialic furrows posteriorly widened as a jiit from whose bottom ])arts 
cereliral canal; external longitudinal muscular layer of cutaneous-muscular 
tul)e stronger than circular and internal longitudinal muscular layers; 
dorsoventral and diagonal muscles lacking; ]mst-cei*ebral or pre-esophageal 
dorsoventral and hoiazontal muscles lacking; pouches of median gut very 
shallow; coat of ganglionar cells of brain not se])ai*ated by connective tissue 
from longitudinal external muscles. 

Micrura verrilli Coe. 1901. 

Principal referenc'es: Coe, 1901, 1904, pp. 68-71, pi. 5, figs. 1-3; 1905, pp. 179-182, 
pi. 3, figs. 34-35; 1940, pp. 272-273; 1944, p. 29. Griffin, 1898, pp. 214-215, as 
Linens striatns. Ricketts and Calvin, 1956, p. 146, pi. 22, fig. 7. 

Material. Ten worms from April to June, 1958. Localities 2, 8. Not 
uncommon. Cnfortunately 4/. rerrilli occurs not very frequently (Ricketts 
and Calvin, lx.). 
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Distribution. Alaska to Monterey Bay, California. Intertidal zone and 
below. 

Tlie largest worm was 15 cm. long alive and 3 inm. in maximum width. 
The body is compaet and rounded throughout, only ventrally slightly 
tlattened. Cephalic fui*rows rather large. Dcelli wanting. Caudal cirrus 
whitish and slendei*. General color ot‘ body is pure ivory-white dorsally 
and ventrally with a series of sliarjdy defined rectangulai* markings of 
dee]) pur})]e covering the greater portion of tlie dorsal surface, separated 
from each other by silver-colored lines. At the lateral borders of the purple 
markings is a continuous longitudinal line of the same silver color. On the 
dorsal surface of the head there is a triangular marking of bright orange 
color followed ])y a white band. 

Micrura wilsoni (Coe, 1004). 

Prtxctpal refekexces: Coe, 1904, pp. 195-198. pi. 16, figs. 10-11, as Linens wilsoni', 

1905, pp. 171-173, pi. 3, fig. 37, as L. wilsoni; 1940, p. 273: 1944, p. 29. Joi aix. 

1905, pp. 311-312, as L. wilsoni. 

^Material. One worm in April, 1958. locality Cncommon. 

Further occurrences. .Monterey Bay, California, to Gulf of California. 
Intertidal zone to 35 m. 

The worm was 4 cm. long. Coe (1905, ]). 172) gives a length of 7 to 
15 cm. Body moderately slender, rounded anteriorly, flattened in intestinal 
I'egion, but Avith rounded latei'al margins. Head very long and slender, not 
distinctly marked off from body. Cephalic furroAVs very long. ^louth large, 
situated far behind li}) of snout immediately behind brain. Proboscis pore 
sub-terminal. Ocelli Avanting. Coloi* of body deep broAvnish-black dorsally, 
slightly paler venti*ally. Head bordered anteriorly by a nari'OAv terminal 
band of Avhite AA'liieh extends baek along the borders of cephalic slits, so 
that AAdien the slits are open they appear Avhite. White terminal bordei* 
naiT'OAver on ventral tlian on dorsal surface and less conspicuous OAAung 
to the ])aler color of the ventral surface. The tail is short and AAdiite. Body 
encircled at ii*regular interA^als by a series of very fine Avhite rings often 
lying in slight constrictions through Avhich spontaneous fission takes place. 

Other species of the genus. Eight species of the genus Micrura are 
knoAvn on the Pacific coast of North America (Coe, 1944, p. 29). Besides 
M. verriUi and M. wilsoni , described here, four more species may occur 
in the intertidal zone of the localities AAdiere I collected. These can be 
separated from M. verrilli and M. wilsoni by the folloAving external char¬ 
acteristics : 


1. Micrura alaskensis Coe, 1901. Body long and modeintely slender, at- 
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tainin^' a ]ar»e size for tlie g’Ciius, commonly 15-GO cm.: color salmon, 
i>'ray, pale i*e(l, or light rosy brown, shading into lightei* lines; light red 
or yellow or nearly white anteriorly; a cream colored stri])e often situ¬ 
ated in median venti'al line; without ti'ansverse rings. Ocenrrenees: 
Alaska to Ensenada, ^Mexico; -lapan. Intertidal zone, 

2. Micrura nigrirostris (2oe, 1904. About 40-80 mm. long; dorsal surface 
bright blood-red, ventral surface palm*; head with a iiaiTow, but very 
sharp and consiiicnons, transverse band of white neai* tip of snont; on the 
tip of head thei'C is a small, rounded, black spot with a few minute whitish 
flecks. Occnrrenc(‘: sonthern California. Low-water mark and below. 

3. Micrura olivaris (^h‘, 1905. Length 7 to 15 cm.; body small and stont; 
color pale olive brown, grayish ochei* with deeper olive in intestinal 
region and paler median doi'sal stripe in esophageal region; without 
transverse rings; small black ocelli in an irregular row of 6-12 on each 
side of head. Oceni'rences: ]\[onterey Bay, California and off San Fran¬ 
cisco, California. Low-water mai*k to 120 m. 

4. Micrura pardalis Coe, 1905. About 3 cm. long; color i)ale yellow dorsally 
covered witli black or dark brown si)ots often somewhat elongated and 
arranged in iri*egnlar longitudinal lines; without ti*anverse rings; a single 
row, iisnally of 10 to IS small ocelli, on each side of head. Occurrences: 
^lonterey Bay, California to Ensenada, ^lexico. Inteididal zone. 

Genus Emplectonema Stimpson, 1857. 

Refekences: Fhiediuoii, 1955, p. 172. Correa, 1955, p. 68. 

Long, filiform or flattened worms with short rhynchocoel; snl)epithelial 
glands often numeimis, vai*ionsly distributed or lacking; (*ephalic glands 
generally well develoi)ed but valuable in length; muscular layei*s reach tip 
of head; d{)rsoventi*al muscles present; esoi)hagus opens into rhynchodaeum; 
caecum al)sent luit two long anterolateral intestinal pouches present; an 
esophageal caecum exceptionally present; gut with latei'al diverticula; 
])roboscidial sei)tum of closed type; lateral nerve cords with one core of 
fibers; cerebral sense organs eithei* small, fai* in front of brain, oi* large and 
shortly anterior to l)rain. 

The genus Emph etoncvui was introduced by Stimpso]] (1857, p. 163) 
when he described E. viridc, considered by him as new species. With the 
same name the s])ecies was described by Griffin (1898, ])p. 207-209, figs. 
17-18). llorlasia camillca Qnatrefages, 1846, im'luded by Stimpson {he.) 
in his Emplectonema is a synonym of E. neesii (Oersted, 1843) as was indi- 
(‘ated by Biirger (1895, p. 544). As E. viridc is identical with Nemertes 
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gracilis Johnston, 1837 (Coe, 1901, pp. 23-25) tlie ty})e of the »enns Em- 
pJectonema is E. gracile (Johnston, 1837), not E. necsii (Oersted, 1843), 
as Verrill indicated (1892, p. 413). 

The cei)halic glands are alinndant and very long' in my worms from 
Naples (Correa, 1955, p. 69, pi. 2, fig. 6g) and in the worms from California. 
]My ol)servations do not agree with Yamaoka’s (1940, \). 238) of the same 
species from Jajnin where the cephalic glands are said to be absent. 
Biirger (1895, p. 542) included their presence in his diagnosis of the genus 
but did not give any drawing of cephalic glands in E. graeiJe. 

I deduce from figure 27, ])late 15 of Burger (/.e.) that the long intestinal 
caecum mentioned on page 543 corresponds to the anterolateral intestinal 
pouches of my terminology. Stei)henson (1913, ]). 13) gave the same inter¬ 
pretation. With Bhhmig (1929, pp. 16-17, figs. 19-20) followed by Friedrich 
(1956, pp. 45-53, pis. 1-2), I call the intestinal caecum a median, ventral, 
sub-stomachic projection. This caecum is absent in E. gracile. 

Emplectonema gracile (Johnston, 1837). 

Principal references: BinuiER, 1895, pp. 543-544, pi. 2, fig. 1; pi. 9, fig. 24; pi. 15. 
figs. 21-27; pi. 22, fig. 27; pi. 24, fig. 53; pi. 26, figs. 39-41; pi. 27, figs, la, 12, 
18, 20; pi. 29, fig. 3, as Euncmertes gracilis. Coe, 1901, 1904, pp. 23-25, pi. 8, 
fig. 3; text fig. 3; 1905. pp. 207-208. pi. 1, figs. 14, 14a. 15, 15a; text fig. 32; 
1940, pp. 279-280, pi. 30, fig. 40; 1944, pp. 29. Corrida. 1953a, pp. 130-134, pi. 1, 
figs. 1-2; 1955. pp. 68-72. pi. 1. figs. 1-3; pi. 2, figs. 4-6. Griffin, 1898, pp. 
207-209, figs. 17-18, as EmiAectonema viride. Isler, 1901, p. 274. Iwata, 1954, 
p. 15. JoiRiN. 1890, pp. 585-586, pi. 31, figs. 15-16, 21, as Xemertes gracilis. 
Ricketts and Caiain, 1956, pp. 43, 170, 206. Stephenson, 1913, pp. 12-13, fig. 6. 
Stuipson, 1857, p. 163, as Emplectonema viride. Yamaoka, 1940, pp. 237-238, 
pi. 4, figs. 1-2; text fig. 14. 

]\Iate:rial. Several worms from ^Marcli to August, B)58. Localities 1, 2. 
Very common. 

Distkibutiox. Northern coasts of Europe to ^Madeira; Mediterranean; 
Aleutian islands and coast of Ala.ska to Ensenada, ^Mexico; Fhile; Kam¬ 
chatka to Japan. Intertidal zone to 100 m. 

The largest worm measured in life uj) to 20 cm. in length and 1 mm. in 
width. The color of the liack is uniform dark green. The ventral side is 
pale yelloAV or whitish. The color and aspect of the ^Mediterranean and Cali¬ 
fornia worms are not completely alike. The former are stronger and their 
color is paler than in the California worms ( Biirger, 1895, pi. 2, fig. 1; Coe, 
1905, pL 1, fig. 14). The color is still present after ])reservation in hot 
^‘Susa.^' The head tlattened dor.soventrally, wider and lighter than the trunk, 
contains numerous eyes distributed in two rows on each side: one antero¬ 
lateral with 12-14 eyes and the other posterolatei'al with the same number. 
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Voiiii.U' worms liavo fewer eyes (listril:)iite(] iri'egiilarly. Cephalic furrows 
are not distinct. Tlie woians have a tendency to coil into a spiral in lite 
and during ])reservation. 

The epidermis is high and rich in mucous glands. The worms make a 
mucous tube with the fine particles of mud existing between the mussel beds, 
their most eommou habitat. The liasement memliraue is thick and at certain 
levels thicker than the external circular muscle layer. The longitudinal 
muscles are high. Both layers reach tlie ti]) of the liead. Anteriorly to the 
brain there is a dense muscular net where abundant dorsoventral muscular 
fibers occur. The cephalic glands are voluminous, distributed dorsally, veu- 
trally, and laterally, reaching as far hack as the posterior level of the 
stomach. 

The eso])hagus opens into the rhynchodaeum. The stomach is large, 
long, and villous, and its ciliated epithelium is rich in cyanophilous glands. 
There are two long anterolateral intestinal ])ouches which join at the begin¬ 
ning of the gut on its sides. 

The rhynchodaeum is surrounded l)y tlie cephalic glands. The proboscis 
septum belongs to the closed ty])e. The rhyncliocoel has about ] '3 of the 
body length. The rhyncliocoel wall is comiiosed of a flat epitheliunp a layer 
of longitudinal muscles and a layer of cii'cular muscles. There is a central, 
curved stylet surrounded by abundant dia])hragmatie. glands. The wall 
of the anterior proboscis chamber is composed of a high external epithelium, 
a layer of circular muscles, a thick layer of longitudinal muscles, and the 
flat internal epithelium. 

Ill front of the brain there are two blood vessels united by a large com¬ 
missure. Posterior to the brain there are three blood vessels, one dorsal, 
situated lietween tlie rhyncliocoel, and the intestine, and two lateral ones. 
The dorsal vessel originates from the right lateral vessel. 

The nephridia are well developed at the posterior level of the lirain 
and the first part of the stomach. 

There are two jiairs of cerebral ganglia united by the commissures. The 
lateral nerve cords have only one core of fibers. The cerebral sense organs 
are situated ventrolaterally and far anteriorly to the brain. 

Besides E. f/racile, another species of Emph cton( ma, E. hiirgen Poe, 
1901, is expected to occur on the mussel beds and other growths in the inter¬ 
tidal zone of the localities 1 and 2 where I have coll(‘cted E. gyacilc. EmpJec- 
toncma hiirgfyi can be separated from E. gyacilc by tlie following char¬ 
acters: it is u]) to 1 m. long; dark velvety brown above and creamy-white 
liclow; the bas(' of the stylet is short, only a little longer than the central 
stylet; th(‘ latter is weak and straight. Occurrences: Alaska to ^Monterey 
Bay, California; Ja])an. Intertidal zone to oOO m. 
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(Jeiuis Paranemcrtes C/oe, 1001. 

Refekexce: Fuiediucii, 1955, p. 173. 

Tp to 50 eni. Ioii<>\ more or less stout; two to uum(*roiis eyes; sul)e])itlie- 
lial ^‘laiuls present, also beliind the brain, sometimes reaching' region of 
median gnt; longitudinal mnscnlatnre donlile layered in antc'rior part ot‘ 
body, internal and external layer separated from each other by a layer of 
parenchyma, farther beliind tlie })areiichyma. disapjiears and the longi¬ 
tudinal mnscnlar layer is uniform; cephalic glands large but not reaching 
beyond brain; esophagus opens into rhynchodaenm; caecum of median gnt 
short but with ]>aired i)onches; rhynchocoel 1 2 or l/o of body length; 
latei'al nerve cords with only one core of fibers; cerebral sense organs small, 
anterolaterally to brain. 

Paranemertes peregrina Toe, 1901. 

Piiixt’iPAL REFEREXCEs: CoE, 1901, 1904, pp. 33-36, pi. 2, fig. 6; pi. 3, fig. 5; pi. 7, 

fig. 7; text fig. 7: 1905. pp. 220-224, pi. 1, figs. 7-9; pi. 16, figs. 95-96; pi. 17, 

fig. 103; pi. 24, fig. 192; pi. 25, figs. 1S9-199; text figs. 37-38; 1940, p. 286; 

1944, p. 29. IWATA, 1954, p. 15. Ricketts and Calvix, 1956, pp. 146-147, 206. 

Yamaoka, 1940, pp. 240-243. pi. 17 (in text 4), figs. 3-6; text figs. 17-19. 

.Material. Several worms from ^March to August, 1958. Localities 1, 5. 
This is one of the commonest and mo.st widely distributed species of nemer- 
teans on the Pacific coast. Very restless, fretinmitly it was found on cloudy 
days crawling about on the beaches between tides. It occurs from low-tide 
level well u]) toward high-water in every habitat, nndei* stones, among 
seaweeds, bai'iiacles, mussel beds, and on seagra.ss in mudflats. 

Distribution. Commander Islands; Aleutian Islands; Alaska to (fnlf 
of California, ^Mexico; Kamchatka to Japan. Intertidal zone and farther 
below. 

The worms measured in life up to 20 cm. in length and 4 mm. in maxi¬ 
mum width. The head is very variable in shape, commonly fan-shaped, 
flattened dorsoventrally, and a little wider than the adjoining iiortion of 
the trunk. The color is also very variable, but the commonest is uniform 
t)urplisli or dark violet on the back and whitish-yellow on the ventral sur¬ 
face as well as on the margins. The width of the ventral yellow surface 
is in some worms only a narrow longitudinal stripe, the margins being also 
purple colored. The color is well preserved after fixation in hot “Susa.’’ 
The purple head is bordered in front and laterally by the lighter color 
of the ventral surface. The same color occurs at the iiosterior border of the 
head as a small angular spot on each side. Xumerous small eyes are arranged 
in groups on the head. Two groups are situated on the anterolateral mar¬ 
gins and the other two are disposed in clusters just in front of the brain. 
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Tliei*e is one transvei'se eepluilic furrow, V-shaped, with its apex directed 
])ackward. 

The glandular epidermis shows the x>Prple i)igment of the body in its 
deepest zone. Before the brain there is a dense mnseiilar net besides the 
noianal muscular layers underneath the epidermis. The ce])halic glands 
are very abundant, scattered among the muscular net fibers and reaching 
the ne])hridial region backward. In the anterioi* part of the body the longi¬ 
tudinal muscles form an internal and an external layer se])arated by 
parenchyma. Farther behind the parenchyma disappears. 

The esophagus opens into the rhynchodaeum. There are two anterolateral 
intestinal pouches which reach the posterior border of the bi*ain. They 
unite under the stomach forming a short median caecum. 

The rhynchodaeum opening is a subterminal slit situated ventrally to 
the frontal sense organ. The rhynchodaeum has a large lumen lined by a 
high epithelium. The strong pi*oboscis septum, connected with the anterior 
muscular net, belongs to the closed type. The rhyncliocoel reaches about 
3/4 the length of the body. Its wall is composed of a fiat epithelium, a 
layer of longitudinal muscles, and a layer of circular muscles. The wall 
of the anterior proboscis chamber is com])osed of a high external epithelium, 
a layer of circular muscles, a layer of longitudinal muscles, and a flat 
internal epithelium. The 14 longitudinal proboscidial nerves are located 
on the outer border of the longitudinal muscular layei*. The central stylet 
is small, slender, and sharply ])ointed as are the accessory ones. All stylets 
have a braided api)earance. The base is very small and pear-shaped. The 
number of accessory stylet pouches is 2, and each contains from 4 to 6 
stylets. 

There are a pair of long and large cephalic blood lacunae in the head 
joined anteriorly by an anastomosis. The three longitudinal postcerebral 
vessels ai*e well developed, being two lateral and one doi'sal, situated between 
the 1 ‘hynchocoel and the gut. The nephridia occui)y the region behind the 
brain and are situated above, below, or lateral to the lateral nerve cords. 
They are provided witli numerous branches. 

The bi*ain is vei*y simple. It is composed of two i)aii*s of ganglia. The 
lateral nerve cords have only one core of fibers. The cerebral .sense organs 
are small, simple, and lie well in front of the brain. They open into a slight 
furrow on the sides of the head, a little in front of them. A fi*ontal sense 
organ is present. 


Key for the species of Paranemertes 

1. Two ocelli ... 

P. hiocellata Coe, 1944. No record is available of coloration in life. Occurrence: 
Biloxi, Mississippi. Burrowing in intertidal sand flats and in shallow water. 
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— ]\Iore than 2 ocelli . .. -2 

2. With transverse rings ... 3 

— Without transverse rings . . -4 


3. Transverse rings as very minute dark brown spots; 12 prohoscidial nerves; 
number of ocelli not known. One can infer from the description of the species 
(Iwata. 1952, pp. 142-143) that it has more than 2 eyes as it resembles P. 

peregrina with many ocelli ... 

P. incola Iwata, 1952. Bright chestnut brown anteriorly, yellow ventrally and 
marginally. Occurrence: Tomioka. Japan. Under stones near low water-mark. 

— Transverse rings whitish; ten prohoscidial nerves .. ... 

. . .. P. plana Iwata, 1957. Pale brown with numerous whitish 

dots besides the rings. Occurrence: Sagami Bay, Japan. From 250 to 300 m. 
Collected by His ^Majesty the Emperor of Japan. 

4. Stylets with braided appearance; 14 prohoscidial nerves; 2 pouches of accessory 

stylets .- . P. peregrini Coe, 1901. 

— Stylets not braided in appearance: less than 14 prohoscidial nerves; more 

than 2 pouches of accessory stylets ... 5 

5. Opaque white dorsally and ventrally; 9 to 10 prohoscidial nerves; 4 pouches 

of accessory stylets .......... .. . 

... P. pallida Coe, 1901. Occurrence: Alaska. Intertidal zone. 

— Not opaque white dorsally and ventrally; variable number of prohoscidial nerves 

and pouches of accessory stylets ... 6 

6. Pale red dorsally and ventrally; 11 or 12 or 13 prohoscidial nerves; 6 to 12 

pouches of accessory stylets . 

....P. caniea Coe, 1901. Occurrences: Alaska to Puget Sound. Intertidal zone. 

— Rosy or pinkish anteriorly, often tinged with yellow or orange, intestinal 
region gray or salmon; 10 to 13 prohoscidial nerves; 2, 4, or 6 pouches of 

accessory stylets . .... P. calif ornica Coe, 1904. Occurrences: 

Monterey Bay, California to Ensenada, ]\Iexico. In sandy and muddy flats. 

Biological observations and experiments. The worms were maintained 
ill sea-water at a temperature between 12 to C. They endure better if 
some fragnients of algae are added. These serve as shady shelter and sub¬ 
stratum. In general the worms lasted for about 15 to 20 days under these 
conditions ivithout food. 

Their calm and uniform gliding is accompanied ])y movements of the 
tip of the snout to both sides or lifting it. Sometimes they contract rapidly, 
distend, and indulge in corkscrew and antiperistaltic movements. After 
about 30 minutes, all worms were sheltered under the jiieces of algae. 

Acephalous fragments (Friedrich, 1933; Eggers, 1924, 1936; Correa, 
1953, 1953a) decapitated 5 cm. behind the anterior extremity, do not show 
any locomotion beyond mnscnlar contractions which could produce a 
change of place. Only very strong stimuli could bring the peripheral 
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nervous elements to i^ive iin])iilses to the eilin. Ceplialie tra^nients, which 
contain tlie brain, beliave like complete animals in regard to locomotion. 
Immediately after the cut, as the cilia (-ontinue to beat, they start a calm 
and uniform locomotion in a rectilinear ])ath. After 24 hours they still arc 
able to present the same sort of locomotion if the water is changed. The ac¬ 
cumulation of mucus on the bottom of the dishes i]n])edes the spontaneous 
gliding. 

Famncmcrtcs pcregrina belongs to the locomotory ty])e a (Correa, 
1953, p. 548, 554). Spontaneous gliding de])ends on the brain. The threshold 
of stimulation of the nervous elements in the postcephalic i)art is much 
higher than that of the brain. 

The woi‘ms are negatively ])hototactie. When in the nearest corner to 
the light source of scpiare dishes they glide to the farthest corner. If they 
have the anterior end directed against the light source they turn round 
before they glide. The path is very seldom diagonal, as the worms are posi¬ 
tively tigmotactic to the borders of the dish. Both paths, the diagonal and 
the bordering, took the same time to be ])erformed. The same reaction Avas 
shown by complete worms and cephalic fragments. 

Paranevicrtes percgrinu re])resents excellent material for classes experi¬ 
ments on food intake in nemerteans, as was already described and illustrated 
by IMacGinitie (1949, p. 162, f. 43). Besides being one of the commonest 
intertidal s])ecies of nemerteans on the California coast, they are A^oracious 
feeders (Coe, 1901, 1904, p. 36) and are easily fed in the laboratory Avith 
fragments of polychaetes. 

Genus Zygonemertes ]\[ontgomery, 1897. 

Referexce: Friedrich, 1955, p. 154. 

Many eyes, extended backAvard beyond brain, over and beside the 
lateral nerve cords, and, specially behind the brain more or less serially 
disposed; anterior part of l)ody Avith numerous subepithelial glands (?); 
esophagus opens into rhynchodaeum; median gut Avithout unjiaired caecum 
dii’ected forAvard, substituted by tAVO long paired pouches (evidently Z. 
capensis Wheeler, 1934 and Z. glanduJosa Yamaoka, 1940, Avith caecum); 
rliynchocoel reaching the posterior end, its Avail double-layered; proboscis 
thick and short, anterior part of it Avith only one layer of circular muscles; 
base of central stylet long, cylindrical, ]iostcriorly truncate, in front of 
the iiosterior end generally an annular furroAv; lateral nerve cords Avith one 
fiber core; anal commissure dorsal to gut; cerebral sense organs large, imme¬ 
diately in front of or near the brain (?), clearly se])arated from it. 

Zygonemertes virescens (Yerrill, 1879). 

Principal references: Coe, 1905, pp. 214—216, pi. 22, figs. 141—144; 1940, pp. 295- 


VoL. XXXI] COUHeA: NEMERTEAX^: CALIFORXIA and OREGON 


541 


296, pi. 30, lig. 39; 1943, pp. 270-273; text figs. 63-64: 1944, p. 30; 1951, p. 329; 

1951a, pp. 170-171, text figs. 16a-e. Cokkka, 1961, pp. 25-28. Moxtgomeky, 1897, 

pp. 2-4, pi. 1, figs. 14-15, 23-24, 28. Veriull, 1892, p. 400, pi. 33, figs. 4-4e as 

Awp/r/pOEM.v I'iresceus: Lc., pp. 400-401, pi. 35, fig. 4; text fig. 4, as A. agilis. 

Material. Throe woi’ins m September, 1958. Locality 10. Xot common. 

Distributiox. Bay of Fuiidy, New England, and southward to ]\Iiami 
and Key Largo, Florida, and along the Gulf coast at least as far as Pensa¬ 
cola, Florida; Puget Sound to Gulf of (hdifornia. Intertidal zone to 120 m. 

The living mature worms are up to 3 cm. long and 1 mm. wide. 
The color is variable from white to yellow and green. There are numerous 
precerebral eyes disposed in irregular rows and postcei'ebral oims disposed 
in only one row on each side. 

In living worms, flattened between slide and cover-slide, numerous gen¬ 
erally sickle-shaped bodies appear, first described in Emplectonema cchino- 
denna (]\Iarion, 1830) (Biirger, 1895, p. 124, 210). At a first glance they 
seem to be calcai-eous corpuscles. Probably they are extra-cellular secretions, 
colorless or pigmented, origitiated from e])idermal cells (Goe, 1943, ]). 217). 
The sickle-shaped bodies can also be seen in clarified worms and in sections, 
as they do not dissolve in the liquids commonly used for preservation. 

The large rhynchodaeal jfore leads to a very narrow rhynchodaeiun. 
The ])roboscis sc])tum belongs to the closed ty])e. The rhynchocoel reaches 
the posterior tip of the body. The probo.scis is much shortei*. The rhynchocoel 
wall is com])osed of an epithelium, a thick layei' of longitudinal muscles, 
and a thin layer of circular ones. The proboscis wall is composed of a high 
external epithelium, circular muscles, a double layer of longitudinal muscles, 
circular muscles, and internal epithelium. There are ten proboscidial nerves. 
The central stylet is shorter than its base which is truncate and posteriorly 
lobate. 

Other species of the genus. The genus Zye/onenu rtes is quite uniform 
in its features. Besides size and color the best character to sejiarate its 
eleven known sjiecies (CorrGi 1961, p. 26) is the number of ]>roboscidial 
nerves. Two more species occui* on the West coast of North America. They 
can be sej)arated from virescens as follows: 

1. Zijffonemfrtes tJudassina Goe, 1904. Glosely related to Z. virescens: 12 
proboscidial nerves. Occurrence: Alaska. Intertidal zone. 

2. Zygonemertes alhida Goe, 1904. Xumbei* of ])roboscidial nerves unknown; 
whitish, small, only u]) to 25 mm. long. Occurences: British Golumbia 
to Ensenada, ^Mexico. Intertidal zone. 
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(Jenus Amphiporus Ehi'en])ero-, 18:11. 

Reference: Friedrich, 1955, p. 154. 

Geiiei'ally large, stout forios; seldom none, 2 or 4 eyes, generally many 
to Axry many, distributed in groups; cephalic and subepithelial glands pres¬ 
ent or lacking; cutaneous-muscular tube with or without diagonal layers; 
dorsoventral muscles generally present; esojihagus opens into rhyncho- 
daeum; caecum with iiouches of diffei*ent length; without diverticula of 
esophagus, stomach oi* pylorus; rhyiichocoel as long as body; nephridial 
apparatus probalily always limited to a short stretch behind the cerebral 
ganglia; cerebral sense organs anterior to brain, maximally reaching under 
its anterior border, sometimes small, in the tip of the head, sometimes larger 
and nearer to the brain (the A. pulcher-grow}) differs essentially in this 
point). 

Amphiporus cruentatus Vei rill, 1879. 

Principal references: Coe, 1904, pp. 154-155, pi. 20, figs. 1-6; 1905, pp. 246-247, 
pi. 1, fig. 13; text figs. 12, 20, 51-52; pp. 279-2S0, pi. 22, fig. 161, as A. leptacantlms ; 
1940, p. 299; 1943, pp. 279-281, pi. 3, fig. 1, text figs. 66-67; 1944, p. 30. Verrill, 
1892, pp. 399-400, pi. 33, figs. 7-8a; pi. 35, fig. 3, pi. 39, fig. 9. 

^Material. Two worms in Ajiril, 1958. Locality 1. l^ncommon. 

Distribution. New England to Florida; Puget Sound to San Diego. 
California. Intertidal zone to 80 m. 

The living, mature worms ai'e up to 25 mm. in length. The head is slen¬ 
der, not wider than the rest of the body, with indistinct cephalic furrows. 
Th(' (*olor is whitish or pale yellow. There are only a few eyes, about 15, 
disti*il)uted iri'egularly in two rows, one on each lateral margin of the head. 
The size of the eyes is variable, the most anterior being the largest ones. 

Tlie rhyiichocoel is almost as long as tlie body. The jiroboscis is also very 
long and thick. The slender and pointed central stylet is as long as the 
base. The base is irregularly cylindrical in shajie. There ai'e two ]) 0 uches 
of accessory stylets each having two to four stylets. 

The most striking feature of this small species of Amphiporus is the 
deep red color of the blood, easily seen by trans])arencc thi'ough the large 
vessels in living animals. There are two precerebral vessels united anteri¬ 
orly by a commissure and thi‘ee ])ostcerebral ones, two lateral and a dorsal 
one originated from the right lateral vessel at the level of the brain. 

Amphiporus imparispinosus Gi ifhn, 1898. 

Principal references: Coe, 1901, 1904, pp. 51-53, pi. 7, fig. 6; text fig. 13, as A . 
leiiciodus; 1904, p. 115; 1905, pp. 247-249, pi. 16, figs. 99-100; pi. 25, figs. 195- 
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197; text fig. 53; 1940, p. 300; 1944, p. 30. Ghiffin, 1898, p. 210, text figs. 19-20. 

PuNNETT, 1901, p. 95, as A. Jeuciodus. 

^Material. Several worms from ]\[areh to August, 1958. Locality 1. It 
is one of the commonest nemerteans in the Dillon Beach area. 

Distkibetiox. Coast of Siberia; Bering Sea; Alaska to San Diego, Cali¬ 
fornia and Ensenada, ^Mexico. Intertidal zone to 50 m. 

Tlie slender, elongated worms measured in life nj) to ‘20 cm. in length. 
The head is narrower than the following part of the body which is tlattened 
posteriorly. The color is uniformly opacjiie white, sometimes with a pinkish 
or yellowish tinge. There are two groups of eyes on each side of the head. 
The auteromarginal groups form elongated rows of 10-12 eyes each, and 
the jiosterioi* groups, nearer the median line, have about the same number 
of eyes. 

The glandular epidermis is moderately high. The basement membrane 
is thick. Both layers of muscles, the external circular and the thicker 
iiiternal longitudinal one, attain the ti]) of the head. Before the brain there 
is a dense net of muscular fibers. The cephalic glands arc not very abundant. 
They reach backward oidy the ])osterior level of the lirain. 

The large esophagus opens into the rhynchodaeum at the level of the 
cerebral sense organs. Thei'e are two large, branched, anterolateral intestinal 
pouches which reach forward as far as the brain region. They unite beneath 
the stomach and foian a median caecum i)i‘ovided with lateral diverticula. 
Also the main gut is provided with diverticula. 

The rhynchodaeum o])ens anterioi’ly by a large opening. It is lined 
by a high ei)ithelium and contains a thick muscular coat in its most 
internal ])art. The strong probo.scidial septum lielongs to the closed type. 
The rhynchocoel is long, reaching almost the posterior end of the body. 
Its wall is comi)osed of an ej)ithelium, a layer of longitudinal muscles and 
a layer of circular muscl<\s. The ju’oboscis wall is coiu])osed of a high ex¬ 
ternal epithelium, a layer of circular muscles, a thick layer of longitudinal 
muscles and a flat internal epithelium. There are IG longitudinal probos- 
cidial nerves, situated in the longitudinal muscular layer. The central stylet 
is almost as long as the veiy wide Iiase. The number of i)ouches of accessory 
stylets was three in all s])ecimens examined. The number of accessory stylets 
was 2-3 in each pouch. 

There are two pi‘eeerebi*al vessels united antei’iorly by a commissure 
and lined by a high epithelium. Posterior to the brain there are three ves¬ 
sels, two lateral and a doi'sal one. The nei)hridia ai'c well develo])ed. 

The brain is composed of two ]>airs of ganglia united by a liroad and 
short ventral commissure and a long and narrow dorsal eommissui*e. The 
lateral nerve cords have oiily a core of fibers. The cerebral sense organs 
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are eoinj^osecl of a series of ehaiobers wliieli open to the exterioi* hy one 
lateroventral cerebral canal and a])erture. They lie far in front of the brain. 
A fi'ontal sense oroan is jiresent. 

Amphiporus formidabilis rii*iffin, 1898. 

Principal references: Coe, 1901, 1904, pp. 54-5G, pi. 3, fig. 1; pi. 7. fig. 5; pi. 11, 

fig. 3: text fig. 14, as ^l. exilis: 1904, p. 115; 1905, pp. 250-252, pi. 17, fig. 101- 

102; text figs. 13, 15, 23, 54, 1940, p. 300, 1944, p. 30. Griffi.x, 1898, p. 211, 

text figs. 21-23. IwATA, 1952, pp. 144-146, text figs. 15-16. 

^Material. Several worms from ]\Iarch to August, 1958. Localities 1, 8. 
Very common. 

Distribution. Bering Island, Aleutian Islands, coast of Alaska and 
southward to Monterey Bay, California; Ja])an. Intertidal zone and below. 

The slender worms measured in life no to 30 cm. in length and 2-3 mm. 
in maximum width. The commonest coloi* is uniform opaque-white, some¬ 
times pale yellowish-white. The intestinal canal, brain, and latei*al nerve 
cords can be seen by transparence. The eyes, very small but extremely nu¬ 
merous, up to 250, are distributed in four clusters, two anterior and two 
posterior in the head. 

Before the brain there is a dense muscular net. The cephalic glands 
are very well developed all around the rhynchodaeum. I could not see 
their posterior limits ])ecause there occur abundant submuscular glands 
at the brain level which show the same aspect as the cephalic ones. 

The large esophagus opens into the idiynchodaeum. There are two 
liranched anterolateral intestinal ])ouches which reach forward to the brain 
region. They unite beneath the stomach to form a branched and large 
median caecum. 

The large rhynchodaeum is lined by a high epithelium. At its internal 
end it is coated by a thick muscular layer. Tlie extremely strong proboscidial 
septum belongs to the closed type. The rhynchocoel is long, reaching almost 
the posterior end of the liody. Its wall is composed of an epithelium, a longi¬ 
tudinal muscular layer, and a circulai* one. The proboscis is of moderate 
size. The wall of its anterior chamber is composed of an external epithelium, 
a layer of circular muscles, a thick layer of longitudinal muscles and a flat 
internal epithelium. There are about 25-30 proboscidial nerves situated 
within the longitudinal musculature. The central stylet is slender but its 
base is very massive. There are usually 6-12 pouches of accessory stylets 
each bearing 1-2 stylets. 

The nephridia are remarkably long and well developed. 

The brain is large. The lateral nerve cords have only one core of fibers. 
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The cerebral sense organs are situated far in front of the brain, ventro- 
laterally as well as their canal and opening. A frontal sense organ is ])resent. 

()thp:r spe(Ues of the gexus. Eighteen species and one varicdy of 
Amphiponis are known on the Pacific coast of North America (Poe, 1944, 
pp. 30-31). Besides the three described here, eight more and the variety 
could occur in the intertidal zone of the localities where 1 collected. They 
can be se])arated ])y the following characteristics: 

1. Amphiporus angulatus (Fabricius, 1774). Length 20 cm. or mor(*; dark 
brown, reddish-brown or purplish-brown on dorsal surface, with paler 
margins and conspicuous angular whitish spots on each side of head, 
continuous with whitish venti'al surface; a pair of elongated clusters of 
ocelli situated on the anterolateral bordei‘s of the head and a posterior 
group lies in or near the angular white spot on each lateral margin of 
head. Occurrences: Circumpolar; Greenland; Davis Strait: Ijabrador to 
Cape Cod; Bering Strait; Bering Sea; Aleutian Islands and Kamchatka 
to Japan; Alaska; British Columbia and southward to Point (Conception, 
California. Intertidal zone to IhO m. or more. 

2. Amphiporus tigrinus Coe, 1901. Length 10 cm.; color of various shades 
of lemon, yellow, and yellowish-brown; ocelli irregular in shape and 
variable in size arranged in two irregidar and indistinctly separated 
clusters on each side of head. Occurrences; British (Columbia and Puget 
Sound. Intertidal zone. 

3. Amphiporus bimaculatus Coe, 1901. Vp to 13 cm, long; dorsal surface, 
behind the head, deep red, brownish-red or brownish-orange, sometimes 
yellowish; head whitish with two angular or oval black or very dark 
brown s])ots i)laced symmetrically on dorsal surface; ventral sui*face pale 
reddish, or pale orange; ocelli arranged in an iri*egulai*, elongated cluster 
on each anterolateral margin. ()ccni*rences: Sea of Okhotsky; Alaska to 
Ensenada, ^lexico. Intcndidal zone to 250 m. 

4. Amphiporus fulvus Coe, 1905. Length 15 to 25 mm. or more; ])ale 
brownish anterioi-ly, d(‘ep brown in intestinal region, much paler beneath; 
head pale brown; color of body consists of innumerable minute dark 
brown spots scattered thickly over the ground coloi*. Occurrence: south¬ 
ern California. Intertidal zone to 85 m. 

5. Amphiporus californicus Coe, 1905. Length 10 to 25 mm. or more; deep 
red orange with an opaque white tiiige, dark, dull yellowish red, or 
bright red; ventral surface duller and with moi*e whitish. Occurrence: 
southern California. Intertidal zone to 80 m. or more. 
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6. Amphiporus punctatulus Coc, 1905. Between 95 and 50 inin. in length; 
in i)reserved si)eeiinens tlie wliole snri'aee of the body is dark mottled 
brown, the color eonsistino* of innninerable dark dots whieli lain together, 
forming irregular l)lotehes; the mottling is less complete on the ventral 
surface. Oeenrrenee: Catalina Island, California. Intertidal zone. 

7. Amphiporus rubellus (\)e, 1905. Length 25 mm. or more; pale orange, 
or i)ale red; much ])aler and Tisually grayish beneath. Oeenrrenee: south¬ 
ern Califoi'nia. Intertidal zone to 200 in. 

8. Amphiporus flavescens Coe. 1905. Vp to 20 mm.; color very variable, 
usually whitish, or jiale yellow; there arc eomnionly 12 to 25 ocelli ar¬ 
ranged in two grou])s on each side of head. Oeeurrenees: ^Fonterey Bay, 
California to Ensenada, Mexico. Intertidal zone. 

9. Amphiporus imparispinosus Griffin, 1898 var. simiJis (Coe, 1905). Differs 
from the species in having two instead of three pouches of accessory sty¬ 
lets. Oeeurrenees; Puget Sound to Ensenada, ^lexico. Intertidal zone and 
below. 


Genus Tetrastemma Ehrenberg, 1831. 

Reference: Friedrich. 1955, p. 170. 

Genei'ally small, slender worms; ti]) of head with circular and longi¬ 
tudinal muscles as well as retractors; ee])halie glands present, very variable 
in size, sometimes reaching far beyond brain; esophagus opens into rhyn- 
ehodaeum; caecum of midgut present, with lateral pouches and two 
more i)ouehes directed forward; i)ouehes of midgut shallow, generally not 
branched; rhynehoeoel as long as l)ody (except T. hansi Biirger, 1893), with¬ 
out diverticula; iireccrebral septum (as far as known) closed; nephridia 
short, generally with one or two pores; lateral nerve cords with one fiber 
core; cerebral sense organs generally large situated in front of brain, ex¬ 
ceptionally in cerebral region; generally dioecious (except 2\ marioni 
Jon1)in, 1890 and T. caecum (\)e, 1901), 


Tetrastemma nigrifrons Goe, 190-F. 

Princidal referen('es: Coe. 1904, pp. 159-164, pi. 15, fig. 7; pi. 16, figs. 6-9; pi. 

17, fig. 1; pi. 20, fig. 16; pi. 21, figs. 15-23; 1905, pp. 289-293, pi. 2, fig. 26; pi. 

18, figs. 111-115, text figs. 57-59; 1940, pp. 305-306; pi. 31, fig. 42; 1944, p. 31. 
IwATA, 1954, pp. 30-32, fig. 8 B 1-8; 1957, p. 27, pi. 1, fig. 14. Yamaoka, 1940, 
pp. 249-251, pi. 3, fig. 14; figs. 9-12; textfigs. 26-29, as Prostoma yugrifons. 

Material. Two woi'ins in May, 1958. Locality 1. Uncommon. 
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1 )isTRiiu"Ti()X. Pu»et Sound to coasts of ^Mexico and (\)sta Hica; .Iaj)an. 
Tntci’tidal zone. 

Both worms were dO mm. long’. Variations in color and markings are so 
striking that several speeies appear to be re])resented by individuals which 
a('tually ])resent all degrees of intergradation (C^oe, 1905, p. 290). ]\Iy 
worms had a whitish head with a large, (juadi’anguhu' dai*k-brown dorsal 
marking and a ])ur]dish-brown trunk. Theii* coloi'ation is close to that given 
by (foe (1904, 1905, 1940) for the variety “puri)uratum." Four eyes are 
situated one on each corner of the head marking. 

Otiiek species of the genus. Besides T. nUfrifrons, five more speeies 
of Tcfrastemma could occur in the intertidal zoiu^ of the localities where I 
have collected. They can be separated by the following external character¬ 
istics : 

1. Testrastemma candidum (fMuller, 1774). Becently redeseribed by Forrea 
(1961, p. 40) is up to 20 mm. long and uniformly whitish or pinkish- 
white in color. Occurrences: Oircumpolar; Oreenland and Noi*way to 
^Madeira; South Africa; Labrador to Xew England and southward to 
^fiami and Key Largo, Florida; xVlaska to Eirsenada, ^lexico. Inter¬ 
tidal zone. 

2. Tetrastemma bilineatum Coe, 1904. Only 5 to 10 mm. long; general color 
creamy or grayish with two sharply defined brown stripes extending 
nearly along whole length of dorsal .surface. Occurrence: San Diego, 
California. Intertidal zone. 

3. Tetrastemma quadrilineatum Coe, 1904. Long 8 to 12 mm.; general 
color of body whitish with four longitudinal l)i-own stri])es, two of 
which are situated iieai* lateral margins of body and the other two placed 
on dorsal surface. Occurreuces: Monterey Bay, California to Ensenada, 
Mexico. Intertidal zone. 

4. Tetrastemma reticulatum Coe, 1904. xVbout 8 to 15 mm. long; ground 
color white with rectangular and longitudinal brown markings; head 
])rovided with a brown marking. Occurrence: .southeim California. Inter¬ 
tidal zone. 

5. Tetrastemma signifer (foe, 1904. xVbout 15 to 25 mm. long; general color 
of body deep reddisli-brown or purplish except for the head which is 
white with a dark brown marking formed by a transverse, basal ])ortion, 
from which two semicircular liranches i)a.ss anterioi’ly. Occurrences: 
Monterey Bay, California to San Diego, California. Intertidal zone 
to 10 m. 
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(leiuLs Prostoma Duges, 1828. 

Reeeeexce: Fkiedkk'H, 1955, p. 162. 

Ill general small, up to 8.5 em. long; none to six eyes; iniiseulai*-eutane- 
oiis tube without diagonal layer; tip of head with longitudinal nuiseles; 
eejihalie glands short, only preeereliral ; inidgut without or with very short 
unpaired blind iioueh; only with two ])ouehes dii-eeted froward; special 
liylorus tube not developed; true eso])hagus absent; i*hynehocoel genei'ally 
not reaehing the jiosterior end, its wall museulature not eros.sed; blood 
vessels without brain eonunissures, the dorsal vessel arises fi‘om one of the 
lateral vessels; ne])hridia well developed, with many ]iores; cerebral sense 
organs before the brain, relatively simjile; hermaphrodite. 

? Prostoma rubrum (Leidy, 1850). 

Pkixcjpal refekexces: Coe, 1940, p. 308; 1943, pp. 299-301, text fig. 75; 1959, pp. 

366-367, text fig. 14. Cokdeko, 1943, pp. 125-134, figs. 1-2. Correa. 1951, pp. 257- 

264, pi. 1, figs. 1-5; pi. 2, figs. 6-11. Moxtgo:;mery, 1896, pp. 436-438. Rioja, 

1941, pp. 663-668, text figs. 1-4. Wijxiioff, 1938, pp. 219-230. 

^Material. Three worms in August, 1958. Locality 8. The species occurs 
in large numbers at that season (Coe, 1943, p. 299). 

Distribution. New England to Ceorgia and Florida and westward to 
Ohio, Nebraska, AVashington, and (California; Xoehimileo, ^lexico and per¬ 
haps Caracas, Venezuela. 

Tlie living worms were up to 18 mm. long and 1.5 mm. wide. The anterior 
end is rounded and the posterior is pointed. The color of the three specimens 
was pale yellow oi* whitish. Thei'e are three pairs of small eyes disjiosed in 
two rows in front of the brain. An indistinct transverse cephalic furrow 
is present at the posterior level of the eyes. 

The i*hynchocoel is long as is also the proboscis. The central stylet is 
short. The base is pear-shaped and as long as the stylet. Two jiouches are 
present, each containing 2-4 accessory stylets. 

The unfavoralile conditions of collecting and preserving made it im- 
possilile to obtain more information and a larger uuinbei* of sjiecimens. 

In her synopsis of the genus Prostoma, Stiasny-Wijnhoff (1938) records 
16 different names ai)])lied to freshwater nemerteans and gives tlieir Ihbli- 
ogra])hy. Six species are recognized as valid in her revision, viz., P. htmbri- 
coideum Duges, 1828; P. graecense (Bohmig, 1892); P. eiUiardi (]\Iont- 
gomery, 1895); ]\ grande (Ikeda, 1913); P. padanum Pierantoni. 1926; 
and P. puteate Beauchamp, 1982. Sti'angely enough, P. rnhrum (Leidy, 
1850) does not figure in AVijnhoff s list, although (Coe (1940, 1943, 1959) 
revalidated this name for the s])eciniens described fi*oni North America 
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(P. (iquannn-dulcium Silliman, 1885, from Xew York State and P. ascn- 
soriatum Montgomery, 181)6, from Pennsylvania) and Rioja, 1941, for 
s])e(dmens found in Xoehimileo, in tlie vicinity of ^Mexico City, the most 
meridional known oceurrenee of the species. The South American specimens 
from Venezuela (Cordero, 1943) were not determined; they could belong 
to P. ruhnnn as the frontal sense organ was stated (p. 129) as absent. 
Filedrich (1955, p. 163) records P, ruhrum in his list of species of Prostomn. 

Wijnhoff (]). 6) considers the North American sj^ecies and P. gntecensc 
as identical, but liesitated to introduce the corresponding change of the 
name because slie had not seen North American material. As the name P. 
asensormtuin indicates, the American sj^ecies has no supra-oral or frontal 
sense organ. In IMontgomcry's opinion (1896, ]}. 436) the cei)halic glands 
of P. asensoriatum o])en individually, scattered on the frontal side. Pro- 
stoma (jraecense, however, has a frontal organ toward which the ducts of the 
cephalic glands converge (Bohmig, 1898, ])p. 481, 536). Even Reisinger 
(1926, pp. 2-3), who unites all central European species under the name 
of P. graecense, maintains the North American species separated. 

The living worms from California examined with regard to tlie presence 
of a frontal sense oi^gan have shown it, and 1 confirmed it in jn-eserved and 
cleared state as well as in sections. However, the sections were not good 
enough to reveal other very delicate characteristics of this species, e.g., the 
ciliated epithelium in the eso})hagus and true layer of thick longitudinal 
muscles of the rhynchodaeum (Correa, 1951, pp. 259, 262). In the sections 
of the California worms I did not sec the calcareous corpuscles in the 
l)arenchyma characteristic of P. gniecensc. Only fnilher study of the Cali¬ 
fornia s])ecies of Prosioma could elucidate its exact systematic status. 

Malacobdella blainville, 1827. 

Referexce: Friedrich, 1936, p. 44. 

Posterior end of body with a sucker; buccal cavity villous, serving for 
food intake; intestine sinuous; midgut without lateral jiouches; rhyncho¬ 
daeum absent; proboscis without stylet. 

Malacobdella grossa (Miiller, 1776). 

Prixcupal references: Berger, 1895, p. 597, pi. IS, figs. 1-5; pi. 23, fig. 39; pi. 27, 
figs. 21-23; pi. 28, figs. 25, 28, 39. Coe, 1940, p. 310; 1943, pp. 309-310, text fig. 
79; 1944, p. 32. Gering, 1911, pp. 673-720, pi. 32, figs. 1-13; text fig. 1. Gcberlet, 
1925, pp. 1-13, pi. 1. Hamwarsten, 1918, pp. 1-95, figs. 1-26, text figs. 1-18. 
Ricketts and Calvin, 1956, pp 195-196. Riepen, 1933, pp. 323-496; text figs. 
1-63 (the most complete work done on the species). Vekrill, 1892, pp. 444-445, 
pi. 39, fig. 23, text fig. 9, as M. ohesa and M. mercenaria. 
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^Material. (.)iie worm in July, n)58. Locality 4. A second si)ecimen was 
received from Dr. Inliana Forneris, Oceanographic Institute, Sao Paulo, 
(Brazil), collected dui*ino‘ liei* stay at tlie University oT Kiel (Oermany), 
1959. The latter worm was found iii the mantle cavity of the lamcllibranch 
Aixtica (Cyprina) islandica (Linnaeus). Occui*rence: Stollci* Orund, Bay 
of Kiel, Oermany. Riepcn (1988) studied material from the same locality. 

Distribution. Northern coasts of Lurope, ^Mediterranean; Nova Scotia 
to Chesapeake Bay, Atlantic coast of North Amei*ica and Puget Sound to 
California, Pacific coast. 

The lengtli of both present s])ecimens, in preserved state, was about 
15 mm. The maximum width, situated at the posterior half of body, was 
5 mm. The body is short, broad, and thick. The anterior end is rounded and 
contains a large and excavated mouth, which serves as aperture for the 
atrium and proboscis. The posterior end is provided with a sucker. The 
worms cleared in clove oil showed atrium, esophagus, stomach, midgut, 
rectum, anus, brain, nervous commissures, lateral nerve cords, proboscis, 
rhynchocoel, and gonads. 

The broad, villous atrium extends from near the tip of the head to the 
brain eommissures where the prolioscis opens into its dorsal wall. Posterior 
to the proboscis opening the digestive canal continues as eso])hagus without 
any change in size of lumen or in chaineter of tlie lining epithelium of 
short ciliated cells. The esophagus is followed by the stomach. Its lumen 
is narrower, the ciliated epithelium is higher and the subepithelial glands 
in the ])arenchyma become more numerous. There is only a gradual tran¬ 
sition in the lumen and e])ithelium of the esopliagus and stomach and of 
the stomacli and midgut. The midgut bends alternately to the left and right, 
forming at least six loops on the right and seven on the left side. The mid¬ 
gut tei'ininates in the rectum which opens hy the anus on the dorsal side 
of the suckei*. 

The rhyncliocoel extends nearly along the whole length of the body, 
while the ])roboscis is much sliorter reaching backward less than half that 
length. The unarmed proboscis fills most of the rhynchocoel and follows 
its coiling. The unusually long ])roboscidial retractor attains the posterior 
end of the rhynchocoel. 

There are two much branched and convoluted lateral vessels united 
by three commissui’es, one antei'ior cephalic, one esophageal, situated on 
the dorsal side of the esophagus, from where the convoluted dorsal vessel 
arises, and one anal which unites the three vessels ])ehind. The doi*sal vessel 
lies between iliynchocoel and gut; the lateral vessels run on the sides of 
the body, close to the lateral nerve cords. 

A single ]>air of ne])hridia extend from near the brain to the i*egion 
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of tJie stomach. The ])raiu'he(l tihmles lie in the parenchyma close to lateral 
nerve cords and lateral vessels. They unite i)osteriorly to form a pair of 
lar^’e efferent ducts which lead to the exterior on the ventrolatei'al surface 
of the body. 

The lono' cerebral ^an^lia are widely separated by the broad atrium 
and connected by a small dorsal and a laro*e venti-al commissure. The ventral 
commissure passes l)etween rhyiichocoel and atrium and the dorsal one 
between rhyiichocoel and body wall. Anterior, lateral and ])osterior nerves 
arise from the ganglia. The lateral nerve cords are united posteriorly by a 
slender suprarectal eommissure. Some other commissures and nerves arise 
from the cords along their course. Eyes and sense organs are wanting. 

Both specimens, sexually mature females, bad many ovaries situated 
on both sides of the body, irregularly scattered from the limit between 
esophagus and stomach to the rectal region. Each gonad has a dorsal 
opening. 

The Order Bdellomorpha consists of a single genus, Mdlacohdclhi. Be¬ 
sides the here-described species, three more are known which can be se])a- 
rated by the somewhat modified Toes key (1945, p. 67). 

1. Commensal in marine lamellibranchs .-.. 2 

— Commensal in fresh-water gastropods . M. auriculae Blanchard, 

1847. Occurrence: Chile. In the pallial cavity of Chilina domheyana Brng. 

2. Proboscis sheath nearly as long as body; posterior commissure of nerve cords 

on dorsal side of rectum ... 3 

— Proboscis sheath only two thirds as long as body; posterior commissure of 

nerve cords in sucker .. M. japonica Takakura, 1897. Occurrence: 

Coasts of Japan. Commensal in the mantle cavity of k^pisula sachalinensis. 

3. Nephridiopores on dorso-lateral surfaces; gonads large, situated in a single 

row on each side of body ..... 

M. minuta Coe, 1945. Occurrence; Off Point Loma, Southern California, at 
a depth of 40 m. Commensal in the mantle cavity of Yoldia cooperi Gabb. 

— Nephridiopores on ventro-lateral surfaces; gonads relatively small and numer¬ 
ous, irregularly scattered . J/. grossa (Miiller, 1776). 

As the main ])urpose of this i)ai)er is to determine the intertidal species 
of nemerteans occurring along the California coast, I add a list of 11 more 
s])ecies not collected liy me Imt recorded by Coe (1944, p]) 27-32). 

1. Carinomella lactea Coe, 1905. Becently redescribed by Correa, (1961, 
pp. 8-11, fig. 8). Length 50-100 mm.; general color of body milk-white, 
more or less translucent; after i)reservation a brown band appears 
about 5 mm. back from the tip of the head, which fades backward. 
Occurrences: Biscayne Bay, ]\[iami, Florida; Monterey Bay, California 
to San Diego, California. Intertidal zone to 20 m. 
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2. Baseodiscus punnetti (Toe, 190-1-). \jav^Q si)eeies, 40-G0 em. long; gen- 
ei‘al color deep brownish-red; anterior tip is imich dee])er ])rown, 
marked off from a narrow terminal and latei*al white border; ocelli 
as an irregular longitudinal row of 40-60 or moi'c on the anterolateral 
mai'giiis of head. ()ccuri*ences : ^lonterey Bay, (kdifoi'iiia to Uulf of 
California, Mexico. Intertidal zone to 380 m. 

3. Zygeupolia rubens (Coe, 1893). Rather slender, 5-8 cm., long; head 
pure white; esophageal region white or pale yellow; intestinal region 
from rose to ])ale yellow, light brown or cliocolate-brown; white caudal 
cirrus present; cephalic furrows absent. Occurrences: New England 
and soutliward to North Carolina; IMonterey Bay, California to En¬ 
senada, ^Mexico. Intertidal zone to 50 m. 

4. Euborlasia nigrocincta Coe, 1940. I^p to 50-70 cm. long; there are two 
coloi^ varieties: the darker is rich purplish brown dorsally and ventrally; 
head white with fine red or brown dots except the tip; the paler is rosy 
with reddish brown or ])ur])lish dots dorsally; head white or ])iuk; ocelli 
absent. Occurrences: San Francisco Bay, California; iMonterey Bay, 
California to Rnsenada, Mexico. Intertidal zone to 30 m. 

5. Nemertopsis gracilis Coe, 1904. Commonly 10-15 cm. long; whitish 
with two longitudinal bands of deep brown along the whole length 
of body; four ocelli. Oeeuri'cnces ; Puget Sound to Ensenada, i\Iexico. 
Intertidal zone and below. 

6. Nemertopsis gracilis var. bullocki, 1940. Differs from the typical form 
in having the longitudinal brown l)and.s connected anteriorly and some¬ 
times interrupted at intestinal I'egion. ()ccuri*ence : coast of central 
California. Intertidal zone. 

7. Dichonemertes hartmanae Coe, 1938. Small, 10-15 mm. long; pale 
red or yellowish with deep red blood; four ocelli; hermai^hrodite. Occur¬ 
rence: San Diego, California. Intertidal zone. 

8. Carcinonemertes epialti Coe, 1902. Commensal on crabs of the genera 
Poriunus, Fiigcffia, and Euphijhix. Occurrences: Monterey Bay, Cali¬ 
fornia, to San Diego, California; Peru. 

9. Ototyphlonemertes spiralis Coe, 1940. ^Minute, 3-5 mm. long; white, 
gray, straw color or yellow; ocelli absent; statocysts containing statolith 
with 8, 12, or 16 globules. Occurrence: San Diego, California. On sandy 
slu)i-es of bays. 

10. Prosorhochmus albidus (Coe, 1895). Usually 10-15 mm. long; milk- 
white or ci'eamy; four ocelli; two ocelli of same side united by a fine line 
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of dark pigment. Oeeurrenees : ^lontcrey Bay, California, to Ensenada, 
]\[exieo. Intertidal zone. 

11. Oerstedia dorsalis (Abildgaard, 1806). Recently redeseribed ])y Coi*rea 
(19G1, i)p. 23-24). Uj) to 15 mm. long*; color lig*ht cream irregnlarly 
spotted with brown of various sliades and with considerable variations 
in shape and distribution; four ocelli. Ocurrences. Circumpolar; Nor¬ 
way to ^Mediterranean; ^ladeira; Nova Scotia to ^Miami, Florida and 
Key Largo, Florida; Puget Sound to Gulf of California. Intertidal 
zone and below. 
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